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CHARCOAL MELLOWED DROP BY DROP 



II fill'd nw ra ktm mvt taut m ikaicwl *?in 



BUILDING A HARD MAPLE RICK is cough 
work. But burning it down is still tougher. 

You have to bum it in just the right way to gee 
charcoal instead of ashes. Then, you have to grind 
up the charcoal into pieces no bigger than peas 
and tamp them tight into room-high vats for 
mellowing the taste of Jack 
Daniel’s. Doing all this 
is a big job. But you’ll 
appreciate how important 
it is after one little sip of 
"charcoal mellowed” 

Jack Daniel’s. 
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Editor's 

Motes 



je t least thrrie major motion picture*. one Broadway musical, one “Twilight 
Zone" episode and a dozen novels and honks have tried to recapture the 
sinking of the Titanic on April 14, 1912. In 19u5, the movie "Titanic” w-as released. 
There was the 11*58 film "A Night to Rerne tuber 1 ’ And in 1980, we saw the movie 
"Raise the Titanic.' 1 The Broadway muricaJ "Unsmkable Molly Brown h {19*32} was 
made into a movie in 1965. So much of the Tit mi if story i fi fascinating > no wonder 
L t + s the stuff of books and movies. It’s world history. The vessel was British. It was 
l towering statement about England's continuing supremacy at sea, it s American 
history since most of the first-clasft peasengers were members of New York's ami 
Philadelphia's social elite. 

ItV not only history, hut its 
mystery, What really has>- 
pened that night? Was the 
ga*sh from ai] iceberg 
enough to send tier down so 
quickly? The Titanic was 
the first ship ever to send an 
SOH by Morse code. An in- 
ternational convention had 
agreed to the IdOS the win- 
ter before. Until that fatal 
night, shipt* in distress, sent 
out all kinds of signals in 
their native languages, 
which made rescue difficult. 

Following the sinking of the 
Titanic, ships were re- 
quired tip carry one lifeboat 
seat for every passenger. It 
also led to the creation of the Thr haa bWl 

British- American North At- the stuff ot bookj 
lantic Iceberg Patrol, which rn ° vle5j * nd wvv ' 

-Still operate! and to the *«*'«■ 

mandatory 24-hour radio 
watch on ci-uisc ships. When the Titanic sank, her radio was turned off before 
midnight — as was the custom. 

Last summer a team from Woods Hole Oceanographic Institute in Massachu- 
setts struck pay dill arid located the Tiki w r"r lying over 2 miles beneath the 
surface. Robert Ballard and his colleagues plan to return this summer and dive 
down to the ship. But they aren't the only ones. There's a race to reach the ship 
and at least one millionaire has already announced his intentions to try and reach 
the wreckage first. Another group is considering ways to muse the Titan ic. Read 
about the competition to reach, and perhaps raise, the Titanic in our exciting 
cover story (page 75b , , , In paging through this issue, you'll find we've 
freshened up the took of our front-of-book columns and added a bunch of new ones. 
Our list of new columnists if? impressive. Jim Dunne, considered the dean nf 
Detroit auto writers, joins us as Detroit Editor and, naturally, h ell be writing our 
Motor City news, Jim Meigs, our new home video columnist, is senior editor of 
Vidro Review* Terr y ^Shea, who’ll be doing our audio column, is editor of A mi in 
TimcH magazine. Ron Scibilia, writing our computer column, is editor of 
Computer Electronic* and west coast bureau, chief of Consumer Electronics 
Mmtthlij. Steve Potter, our new motorsport^ columnist, writes the auto racing 
column for the New York Times. Plus weVe added columns on aviation, 
motorcycles and bleydes, And a footloose column on cars. These will be written by 
staff editors Dennis Eskow r Norman 
Mgyeraohn and Wade Hoyt Also joining 
rwr staff this month is Steve Parker , as 
west coast editor, and our longtime mas- 
ter craftsman, Ro Capotosto, as contrib- 
uting editor. Hojir you like the new 
lineup. Til next time. 



Acton Bobby James, 
Gifton Webb and 
MaxJvnJllian Schell 
prepare to abandon 
sh ip bn the movie 
Titanic ' os the 
v?H€l goes down- 
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Small Wonder 

At last, pocket-size radar protection. 



Quite simply, PASSPORT is the 
smallest strptTh€!tta:odync radar 
detector ever made — only H" tall, 

' r wide, and long. Jt fits your 
pocket as easily as a cassette tape. 



Small means 

nearly 'invisible protection 



This miniaturization is possible 
only with SMDs (Surface Mounted 
Devices), micro- electronics com^ 
mon in satellites but unprecedented 
in radar detectors. The result is 
exactly what you'd hope; high 
performance in a kjw profile package. 
And the reqxjnse is exactly what 
you"d expect. The experts at Car and 
Driver said, "In a word, the Passport 
is a dinner’ 

The magazines report excellent 
ptrtftjrrnancc. More titan early warning, 
PASSPORT also provides a precise 
measure of radar range. Simply turn 
1AS&RORT on and set the volume level 
At radar contact, the alert lamp lights 
and the variEible-pulse audio begins a 




In PASSPORT, 302 SMIta CJt*hi ) do the wnilc oF 
On±lW) MrtSfeSIOns, rcSlttOfS ±nd filpaeiCOfS 



sbw warning “beep 1 ' ft# X band radar; 
M bmp’ 1 for K band. Simultaneously' a 
bar graph of Hwleti-Packard LEDs 
shows signal strength. A photocell 
even adjusts the alert brightness to 
the light level in your car 



Small *»«»■ 
the size of a cassette tape 



As you get closer, the pube 
quickcnsand the bar graph lengthens. 
And if you should want to defeat 
the audible warning during a long 
radar encounter, a special switch 
allows you to "mute 1 ' the audio, yet 



leave PASSPORT fully armed for the 
next encounter- You get the complete 
radar picture. 



Small means 

never having to go without 



You can take PASSPORT any- 
where: on an airplane to another 
tity. Or to work tor trips in the company 
car. just instill] on dashtop or visor,, 
then plug inlo your lighter PASSPORT 
keeps such a low profile, it can be 
on duly without anyone noticing. 
And JSSSPORT comes complete with 
a visor dip, windshield mount, 
straight cord, colled cord even a 
leather travel case. And we back 
RASSPORT with a full tine year limited 
warranty. 

Try EASSPORT at no risk Call 
us toll free to order ’'X'hen your 
PASSPORT arrives, take the first JO 
days as a test. If you're not completely 
satisfied, return n and we'll refiind 
your purchase and your mailing 
costs. You can't lose. 




$295 (OH res- add 116-23 Six) 



PASSPORT 



Call Toll Free 800-543-1608 

Gnrinnati Microwave 
Department 3 00068-0 3 
One Microwave Plaza 
Cincinnati, Ohio 45296-0100 



O CincJftnaiJl &Al rem-jve. Inc. 





The first computer with a propeller. 



It's more than a new fea- 
ture. It's a new direction. 

Yamaha has put a 
micra-computer on an out- 
board motor. And boating 
will never be the same. 

This technological 
wonder is on our 220-plus 
horsepower V6 Special, 
Sensors continuously 
monitor engine speed, 
load, temperature and fuel 
quality This information 
is fed back to the computer 




which adjusts ignition 
timing tor optimum 
performance and 
efficiency. 

The V6 Special is 
at the top of an outboard 
line that has models in 
18 horsepower sizes, 
right down to a light- 
weight 2-horse motor. 



innovations abounc 
Precision Blend™ oil 
injection is one, Standard on 



models 40 hp and up, this sys- 
tem gives the engine only the 
oil i t needs, depending on how 
fast it’s running and how hard 
it’s working. That's a blow to 
blue smoke and a boost to per- 
formance and economy. 

Yiur Yamaha outboard deal- 
er is ready to show you all our 
new motors. All covered by 
a 2-year limited warranty. In- 
cluding the one VAMAUA 
with a mind of iHeWUM 
its own. EqactaleL' 

F« ymjr rwurm* d.d.r uN tJOCW? JM3 
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Letters 




Who needs plans? 










wsrraii 



Reader Eugene A. Vh modified our turn garage to suit his needs. 



I made a few changes to suit 
my purposes when I made 
my bam (Build Our 'Coun- 
try Bani Garage, page 90, 
Sept. '84}, and the result a 
are great? Even though the 
dimensions of the knee walls 
were not in the article, I 
managed, EUGENE a, vis 

I NO ADDRESS GIVEN! 

Your obvious skill® enabled 
you to do a terrific job with 
one of our largest projects* 
one that could not be de- 
tailed completely in the is- 
sue* Readers who need 
plans con send $39 to Coun- 
try Barn Garayt, No. FL- 
127 7. Popular Mechanics, 
Box 1014, Radio City Sta- 
tion, New KorJf, AT 10101 m 

In Hot water 

I think there's an error in 
The Heat Is On (page l43 n 
Sept. '85 }. You state a leak of 
one drop per minute 
amounts to 800 gallons per 
year. Attached are my calcu- 
lations indicating this is im- 
possible. Did you moan one 
drop a second? MARK LORD 
ST, LOUIS. MO 



One dropper second if is l 
This troubleshooting guide 
to hot- water heaters was 
very comprehensive r but 
we dripped over our awn 
feat on that calculation. 

Private shuttles 

In his article NASA's Next 
Spaceships (page 84, June 
h 85J James Beggs, adminis- 
trator of NASA, gives an 
excellent outline of our next 
steps into sipace. Excluded 
from his profile, however, is 
a second-generation version 
of the Space Shuttle and Its 
potential benefits to Ameri- 
ca. A Shuttle capable of uti 
Sizing commercial airports is 
possible by the mid- 1990a. 
Another glaring omission: 
private enterprise. If NASA 
develops a Shuttle system 
that will take off and land 
fi'om commercial airports, 
payload costs for space 
launches will drop dramati- 
cally and space wilt be 
opened to nearly everyone. 
The path we must take is an 
agre&s ive government part- 
nership with private indus- 
try, Our hope for man's suc- 



HO steam locomotive model’ 
was buFIt by reader Andrew. 

cesaful exploration of space 
and exploitation of space-re- 
lated benefits depends large- 
ly on government's willing- 
ness to let nongovernmental 
entities get into the apace 
business. 

ROBERT S. WALKER 
1 mi DISTRICT, PA 
CONGRESS OF 

THE UNITED STATES 
HOUSE OF REPRESENTATIVES 
Washington, d.c. soais 

Return of steam 

Your article on steam trains 
( Steam's Bark On The Fast 
Track . page 90, Sept, "85) 
prompted me to send a photo 
of my HO gauge locomotive. 
Steam tubes are placed in 
the saddle tank around the 
boiler, Fire hod is below r the 
cab and under the forward 
part of the tender. Small , 2- 
cylinder steam engines are 
mounted between the 
wheels of each truck for pow- 
er and a venting tube is 
mounted at the rear of the 
tender. The loco was built to 
replace an aging diesel on my 
model railroad layout. Now f 
can lay some small claim to 
the return of steam! 

PRANK C- ANDREWS 
SHREVEPORT, LA 

Name-dropping 

Your story on GM's Saturn 
project (Detroit's New-Em 
Cars, page 96, Get, p 85) says 
that it’s the first new r Gener- 
al Motors" nameplate since 
Cadillac issued the LaSalle 
in 1927. Not true. GM intro- 
duced two new lines of autn- 
mohiles In the year !930: J. 
The Viking V-8, which was 




Plan s Krfved probJem of IrtstaFF- 
Fng shelvei in geodesic dome. 



sold by Oldsmobile dealers, 
and 2. The Marquette 6 
which was sold by Buick dea- 
lers. CHARLES F. KASCH 
DARIEN, IL 

Wow! You've got a better 
memory than GM- The Sat- 
urn press release says “Not 
since 1918 when Chevrolet 
joined the General Motors* 
family have we added a new 
nameplate/' We remem- 
bered the 1927-mo La- 
Salle- The Viking was in- 
troduced by Olds as a tower 
cost version o f the LaSalle. 
The Marquette was a small 
Bn irk with prices ranging 
from $990 to $1060. Bath 
were actually introduced in 
1929* By the deepen- 
ing Depression had kilted 
them AofA off. 

Lots of spotters 

The H brick-like generator” 
under the hood of the WiUys 
MB (Only in A Jerp t page 
94, Nov, *85) is the generator 
regulator. 

JAMES W ARCHER 
ROOSEVELT, UT 

The voltage regulator i s the 
brick-shaped component. 
The generator is just visible 
below p the oil filter case. 
That’s what and where they 
are on my n 44 Willys MB 
Jeep, ALHAHVEY 

(MILITARY VEHICLE 
COLLECTORS CLUB) 
CORTE MADERA, CA 

Boy , did we take a hi of 
flak over that one . 

Using your dome 

My geodesic dome r made of 

polystyrene and concrete, 
makes installing heavy-duty 
shelves a challenge. Enter 
an adaptation of your Gravi- 
ty Shelves U Handy Home 
Accessories, page 102, April 
'Ml. We had to reverse the 
upper toad -bearing member 
to Lie in with the second- floor 
ring. Many thanks. 

R.G VAN THE LI REN 

edge water, el 
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FORD'S NEW DESIGN PHILOSOPHY: 
TO ANSWER YOUR NEEDS 
BY LISTENING TO 
WHAT YOU WANT 



FORD TAURUS. 



THE GOAL 
WAS TO BE 
BEST IN CLASS. 

Even as the first designer or 
engineer began work, over -it hi 
specific < >hjeaives were being 
established for Taurus. 

T! le list was baser. 1 t hi Ik >w 
you drive a wagon... what you 
want from it. ..what you need 
from it. Tile list included: How 
easy it is to fold down the rear 
seat: the effort required t< i open 
and dose the dixurs- how com 
fortable the seat belts are to 
wear. The idea was this: If we 
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design each pure, assembly and 
feature to make Taurus better to 
use, then we w it! have designed 
a better wagon < d erail. 

THE RESULT IS 
TAURUS, 

A front- wheel -drive star ion 
wagon which has optional seat- 
ing tor up to eight. A wagon that 
is a delight rather than a chore 
to drive, A wagon where design 
and engineering come together 
in one functional unit, Its 
shape even uses the wind ti i 

help Taurus press ii> tires to die 
pavement lor rt Kid holding. 



Taurus. A wagon so well 
thought out. even its shape is 
part of its dedication to func- 
tion. So you can judge it not 
i inly by how well it looks, but 
how well it works. 



BEST-BUILT 
AMERICAN CARS. 

At Ford Quality is job I. A 
1985 survey established that 
Ford makes the best-built Amer- 
ican cars. This is based on an 
av erage of problems reported 
by owners in a six month 
period on 1981-1984 models 
designed and built in the l ’,S. 



THE LIFETIME 
SERVICE GUARANTEE 



torrid paling Ford Dealers 
stand behind their work, in 
writing, with a free Lifetime 
Service Guarantee for as long 
as you own your Ford car. Ask 
to see this guarantee when 
you visit your participating 
Ford Dealer 
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M dcwt-yourself 
fluid checks foil 
few/, power steer- 
ing fluid, et c.) are 
arranged tn front of 
the engine. They ere 
also coifor-cex/ed to 
make them easy to 
find, easy to checfc. 



A new; optional 
muilpk! port fuel 
injected V-6 engine 
designed lot sim- 
plicity and respon- 
siveness. Plus a 
new four-speed 
automatic transaxle 
so welt destined. 
under normal use it 
requires no sched- 
uled maintenance 



The hood features 
gas-charged struts 
which assist you to 
raise the hood and 
hold it open without 
a prop rod. 



2tr wmdshtdd 
wipers dear water 
nea^ all the way 
to the drivers roof 
pillar to aid risibility 



Optional electrically 
heated Insta^Clear' 1 * 
windshield dears 
dself of tm&t and 
frost. 



Optional dual sun 
vtsors provide simul- 
taneous from and 
Side protection from 
the sun. Burlt-tn 
extensions provide 
protection when the 
sums low in the sky. 



FORD’S NEW CONCEPT IN ENGINEERING 
BEGAN WITH YOUR NEEDS FIRST. 



ENGINEERING,.. 
FOR PEOPLE. 



FORD TAURUS. 



The Taurus wagon was 
designed and engineered with a 
dear understanding of t ho spe- 
cial needs of a wagon Inner. It is 
designed to curry many differ- 
ent combinations of people and 
cargo, 

Taurus seats feature a lower 
hack support tor comfort mile 
after mile The seats are made 
of a high-density foam for pro* 
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Rant seat head 
rests adjust up and 
down. forward and 
b&ck, Seat belts are 
stmpfe to use, com- 
fort able to wear. 



The standard roof 
rack adjusts for de- 
ferent length bads. 
Special Rackets are 
available for s kts or 
btc/de s. 



Room for up to J9 
lull-size grocery 
bags wth she rear 
seat up In addition, 
the bad floor is totv 
to make loading 
easier, and to pro* 
vide rear visibility 
Over normal to&ds. 



The cargo floor fea- 
tures tour fugged 
tie 'downs to- help 

secure mailer 

bads. An elastic 
Cried cargo net tS 
also available. 

An optional picnic 
tray folds out of the 
tear of the wagon. 
Fo Ids back tn wfre/? 
nol in use. 



Rear seat pas- 
sengers ha/e their 
own heat and fresh 
air duds for bal- 
anced comfort. 



Chid pr do* r ear 
door locks. Plus 37 
other Lifeguard 
Desrgn Safety- 
Feato^es. 



buckle up—ti^ether we can save lives. 




Alxxe. you will Hud a list of 
jvtst a tew of the function and 
o xnfort features which have 
been designed into the 
Taurus wagon. 

There are more. Many 
nit >re. Hut we lx >jx* these 
few w ill give you a sense 
of just how well the 
Taurus wagon is made, 

I hive you driven a Ford.., 

in twU-'/ 



longed comfort... less fatigue. 

All controls are placed 
where yi >ur hands can easily 
find them, And the switches 
feature a "user friend h / 
desigi i that all< >ws X 

you to read _ _ 



their function lay touch, 
even at night 
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sub 900 hatchback ha* standard i/C, heated was. central locking, Mazda MX-03 crab* around turn* with 4wd and 4~wtml steering. 



Imports 



BY BILL HARTFORD 



Saab '86: Lots of model 



Sub 9000 instrument* are lifted by fiber optics; radk> can be 
removed and taken with you, operates only with secret code. 



impressive lineup for a small 
Swedish auto maker.. And 
when it comes to a versatile 
hatchback in the luxury 
class t Kaab has the only 
game in town with its 9000. 
Run it as a 4-door sedan and 



you'll give your rear-seat 
passengers ex traord inary 

comfort and limousine room- 
iness, As a seats-folded 
hatchback, this 5-door gob- 
bles Up your gear whatever 
your hobby or sport. 



Two sidewinders 

A couple of concept cars 
from Japan came out of the 
design studio door recent- 
ly— loaded. Not with a lot of 
power options and doodads 
but designed from the 
ground up to be the ultimate 
in high-speed. well-bal- 
anced , superior-h andling 
machines.- The Mazda MX -03 
and Nissan Mid 4 feature 
antilock braking, 4 -wheel- 
drive and 4- wheel steering . 
That's right, the rear wheels 
turn slightly as needed to 
extend cornering potential. 
Mazda MX-03 — 'The aerody- 
namic (Cd=0,25) 4 -seat 

sports coupe, which you can 
see next month at the Chica- 
go Auto Show, uses a new 3- 
rotor, turbocharged rotary 
engine that 's rated at 315 hp. 
Power goes to the ground 
through a full-lime 4wd sys- 
tem with electronically con- 
trolled fore-aft torque split 
mechanism. The 4- wheel 
steering is speed sensing; 
with the rear- wheel steering 
angles determined by com- 
puter. Antilock braking also 
uses the computer: It senses 



when wheels are about to 
lock up ? releases fluid pres- 
sure, then reapplies brakes. 
This pumping application of 
the brakes shortens stopping 
distance and lets you steer 



Nitfan Mid 4 also features 4wtf, 



4- wheel steering for road hold 



while braking. At the steer- 
ing wheel, a “heads- tip" dis- 
play projects digital speed- 
ometer readings onto the 
inside of the windshield, 
Nissan Mid 4 — The mid-en- 
gine, 3-liter V6 in Nissan's 2- 
seater coupe is mounted 
trams ver sly and its output is 
1230 hp at 6000 rpm. As with 
Mazda's 4- wheel steering, 
Che Mid 4's computer mea- 
sures road speed and lateral 
acceleration, or side force, to 
determine rear-wheel steer- 
ing angle* fH 






Amazing how Saab builds 
excitement into its practical, 
unconventional-looking 
hatchback. The 900 Turbo 
not only hauls sofas but hauls 
off the line whiplash fast. 
The secret of its perfor- 
mance is a modestly sued 2- 
liter Four, basically the 
same block that powers all of 
Saab’s cars for *86. What 
Saab does with its company 
powcrplant. however, is set 
it up for whatever horsepow- 
er you want— from 110 to 
160. In the entry-level 900 
(3-door hatch and 4-door se- 
dan, $13 t 000} p the engine is 
fuel-injected only, but at 110 



hp i& no slouch. The 9O0S 
models this year (3-door 
hatch, and 2- and 4 -door se- 
dans f $16,000) get the 2-liter 
Four with fJ. p four valves 
per cylinder and twin earn, 
boosting hp to 125* up from 
110 last year. The 900 Turbo 
3-door hatch ($19,000) and 
the new 9000 5*door hatch 
($22,0001 fit the fuel-inject- 
ed h 16-valve, twin-cam Four 
and then add a turbocharger 
and intercooler for a 160-hp 
punch. 

Later this year when the 
900 Turbo convertible ar- 
rives, Saab will be offering 
five different body styles, an 
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Motorsports 




FrortL-driwc and studded tires are the hoi setup in ice racing. 
Twisting courses are plowed through the snow on froren lakes. 



Everyone who has the otca- 
s ion to drive in Lhe snow belt 
knows the feeling. That sec- 
ond of incipient panic when 
you hit a patch of ice on a 
twisty 2-ianc road. 

Now imagine n L willing 
roadway, with tight comers 
and Long, fast straight- 
aways, like a road-racing cir- 
cuit. Imagine it completely 
covered with glare ice, or 
even constructed of ice. 
Think about driving on that 
track at speeds approaching 
100 mph. 

Ice racing is an informal 
branch of motorsport, with 
different groups organizing 
events in New England, bp- 
state New York* Michigan 
and the up|M?r Midwest, The 
Internal inraJ Ice Racing As- 
sociation ( 1 1 R A ) sanction r 
half a dozen or more 2- to I- 
hnur endurance races each 
winter on frozen lakes in 
Minnesota. Wisconsin and 
Ontario. While the organiza- 
tion may be informal, the 
racing is cutthroat. Indy 500 
veteran Herm Johnson 
tuned up for the past Indy 
car season by winning the 



ltiho 1 1 R A championsh ip 
with a VW Rabbit GT1. 

The ice- racing tracks* W^- 
to 3 -mile road circuits with 
left- and right-hand camel's, 
are laid out with snow plows 
on snow-covered lakes. 

Normally, racing drivers 
swelter in. their multilayer, 
flame-rota r da nt uni farms 

and long underwear. Not at 
ice races. Many pilots don 
down j acke ts over t heir (1 riv - 
ing suits! It gets cold in the 
Upper Midwest in January 
and February. On a frown 
lake near EaU Claire, Wis- 
consin* Iasi winter, the ther- 
mometer read minus 29* as 
the green flag dropper!. A 
stiff breeze meant that the 
wind -chill factor must have 
been about minus 90 D . 

A balmy day for members 
of the II RA is one where the 
temperature is up to and 
the air is still Indeed , if the 
temperature gets much 
warmer than that, the race is 
likely to be called off on ac- 
count of mushy ice. 

Fully modified .sports cars 
used tn be the order of the 
day in ice racing, at least 



until someone figured out 
that il was no fun to do the 
mandatory, at-the- track 
maintenance that came with 
highly tuned racing engines. 
Anyone who's ever tried to 
use a wrench in freezing 
w eather knows what J mean. 
And besides, all of the power 
En the world is no help if you 
can’t put it to the ground- 
er, ice. Getting Lhe power 
down is the reason that 
front-d live cars are pre- 
ferred in ice racing- they 
have most of their weight 
concentrated over the driv- 
ing wheels. 

These days the popular 
class is for sporty showroom 
stock sedans. The cars still 
have more horsepower than 
the driver's right foot knows 
what to do with. You might 
imagine that an ice-racing 
track would be smooth as a 
skating rink, but. it isn’t. The 
ice cracks and heaves, creat- 
ing a surface that’s more like 
a bumpy gravel road. Even 
the supple, long-travel sus- 
pension of a showroom stock 
ice-racing car takes a severe 
beating over the course of a 
4-hour race. There are more 
retirements due to broken 
suspensions and flat tires 
than to wrecks. In a sport 
where visibility is a big fac- 
tor. a showroom stock car's 
headlights, defrosters and 
windshield wipera are essen- 
tial Oh, yea, the heater 
comes in handy, too. 

Some sanctioning bodies 
require lhe use of stock, mi- 
studded snow tires. Under 
those rules, speeds are limit- 
ed by lack of forward trac- 



tion and racers scrub off 
speed going into the comers 
by nibbing against the 
plowed-up snow banks and 
other ears! 

The I IRA permits the use 
of studded tires, and that 

makes the cars much more 
driveable and the speeds 
quite a bit higher- The most 
effective tire is a remolded 
Uniroyal* which features 
very aggressive studs that 
are retained by big rubber 
cleats. With the Uuiroyal 
tires* the cars actually have 
pretty goad traction over the 
ice. The ride is bumpy; and 
the car is definitely sliding, 
but there’s enough grip to 
control the direction of the 
car. Because most highway 
cars today are engineered to 
have a lot of underaieer, the 
rule maker* do permit mod- 
est suspension modifica- 
tions. A car w r ith an abso- 
lutely stack suspension will 
plaw straight ahead into a 
turn, stuffing its front end 
right into the nearest snow 
bank. Savvy see racers will 
fiddle with their suspensions 
to soften the front rolE stiff- 
ness and increase the rear. 
That changes the balance of 
the car so that it will turn 
into n comer on trailing 
throttle oversteer that is, 
when the driver lets off the 
gas pedal* the rear end of the 
car will start to skid . The 
car then can steered with 
a combination of brakes and 
throttle. 

One thing is for certain. 
After a season of ice racing, 
snowy mails will never again 
hold any terror. Wfl 




'Bank shots are a common occurrence, and about the only way to 
change direction In races where studded tlr« are not allgwed. 
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THE REASONS FOR OWNING 
A SATELLITE TV SYSTEM 
SEEM CLEAR TO US. 




NETWORK TV SAIEUiTI TV 



There's only one problem wii h network TV. 

You just don't get enough choices. 

Fortunately* now there is a choice. 

With a M/A-COM home satellite TV system. you can 
get 45< 55, 65 or mote channels to choose from. And you 
don't have to be a math whiz to know what that means. 

You'll get hundreds of movies, from rhe best black 
and white classics to first-run feature films. Sports of all 
sorts, from drag racing to steeple chasing. And a ton of 
ball games to boot. You’ll get shows that teach, preach, 
even make you blush. 

And tu keep the kids from getting their G's confused 
with their X s. even’ M/A-COM satellite TV system can 
lock out adult entertainment. 

We also have an Optional VideoCipher u descrambler 
unit that allows you to receive premium subscript ion TV 
sendees. 

M/A-COM has an entire line of satellite systems to 

c ITK 1 : M.'A COM In; 



choose from. Each built with the pride and precision that 
haw made us a leader in satellite TV. So whether 
you're after the best deal on a system, or the best sys- 
tem money can buy, we’ve got what you’re looking for. 

So sit back and take a look at the programming 
choices you now have. Then, visit your local authorised 
M/A-COM dealer to dear up the situation. 

For a free brochure, write: M/A-COM 
Home Satellite Systems. P.O. Box 
1729, Dept. 2D. Hickory. 

North Carolina 28G03. 



A step ahead in satdliteTV 
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Freewheeling 



BY WADE HOYT 



Easy rider, '80s style 



H&E executive smashes a brick 
through an Ufdlriafy ear wl n- 
dow and dhfei In -after It In trie 
best smash-and-grab" forni- 

If today’s newspaper head- 
lines make you. feel like you 
need a light armored car for 
city travel Hess & Eisen- 
hardt Armoring Co. has a 
deal for you! I visited Potanv 
kin Cadillac on Manhattan?? 
West Side, the world's big- 
gest Caddy dealer, for a riv- 
eting demonstration of 
H&E's Personal Safety Ve- 
hicle (PSV). By the time I 
got out of the showroom, the 
floor was covered with bro- 
ken glass. 

H&E's sales vice presi- 
dent, Tom Burke, stressed: 
'This is not an armored car. 
It won't protect you from 
terrorist attacks, land mines 
or armor-piercing shells," 
What it will do is protect you 
from the kind of random vio- 
lence you read so much about 
lately — stones dropped from 
overpasses, stoplight shake- 
downs, purse snatching, ra- 
dio and ear theft. 



OmrrlGard gda $5 took blows 

from bricks and baseball bats. 
Outer glass shattered but Inner 
plastic was never breached. 

Unlike full armoring, the 
PSV package doesn’t add 
inch-thick glass, Kevlar ar- 
mor, 1600 pounds or 
$100,000 la the price of a. big 
limousine. It can be applied 
to almost any car, from a 
Yugo to a Mercedes, and it 
will cost between $12,000 
and $13,000, 

The most impressive pari 
of the package id the shatter- 
proof OmniGard window 
glass, ft’s simply she stan- 
dard f&4n> auto glass backed 
W by in. of a secret 
flexible adhesive plus V 16 in. 
of polycarbonate plastic. 
This combination will run in 
the stock window channels 
but cannot be pierced by 
bricks, rocks, hammers, or 
even Saturday Might Spe- 
cials or shotguns fired at 
close range. 

After watch mg an H£E 
executive throw a brick 
thi’ough an ordinary car win- 



dow, I got to wail away at an 
OmniGard window with 
bricks and a baseball bat. 
Although the outside glass 
splintered, most of it stayed 
in place and I couldn't pene- 
trate the plastic layer. 
Etambo could probably get 
through, but your average 
punk will stay on his side of 
the glass. 

The PSV package will not 
only foil radio thieves (who 
usually break into a parked 
car via a window) but also 
smash-and-grab arti sts — 

fidfk who throw a brick 
through the passenger win- 
dow’ of a car stopped for a 
traffic light, then snatch a 
purse, attache case or cam- 
era bag. 

To make sure you don't 
break down in the wrong 
part of town, the PSV is 
equipped with dual batter- 
ies ^ auxiliary cooling fans, 
engine compartment fine ex- 
tinguisher and TyrOn steel 
tire bands that allow the car 
to be driven on a flat. 

The power door locks have 
been rewired so that the 
driver's door works sepa- 
rately from the others, pre- 
venting a felon from lunging 
into the rear of the car when 
you unlock it to get out. A 
clever dead -bolt lock system 
on the door handles makes 
opening any door a 2-handed 
operation for the uninitiat- 
ed— impossible for an armed 
robber, and slowing down an 
unarmed crook. 

There’s an inside-outside 
intercom so you can talk to 
street people without open- 
ing your window. And the 
usual burglar alarm, al- 
though this one has been 
jazzed up with a pair of pierc - 
ing Ferrari air horns. 

Where did H&E get all 
these devious ideas? Mostly 
by surveying executives and 
security officers of major 
corporations. When they 
spoke to California luxury 
car dealers, they found that 
crooks posing as customers 
had been going for test rides, 
then relieving the salesmen 
not of the cars, but of their 
fat wallets and gold jew elry , 
before locking them into the 
car trunks! FSV'h trunk can 
be unlocked from inside. 

The PSV isn't for every- 



one. Its 12-grand price tag 
will see to that. But corpo- 
rate bigshots worried about 
kidnapping attempts, sales- 
men with eXjH?naive samples 
from jewelry to computer 
chips and doctors carrying 
narcotics will want to consid- 
er it, HA E has the best name 
in the security business. 
They've built armored Limes 
for every U.S. president 
since Harry Truman and for 
34 foreign governments as 
well. One of the cardinal 
rules of security is surprise. 
If an armored car doesn’t 
look like it's armored, am at- 
tacker probably won't be 
prepared to deal with it. The 
PSV looks like an absolutely 
stock Cadillac, Lincoln or 
Mercedes. It can be ordered 
through those dealers, or by 
contacting Hess & Elsen- 
hardt at £959 Blue Ash Rd., 
Cincinnati, OH 45242. A 
PSV package might be a 
good idea before you take a 
drive on the wild side. fM 



Celebrate '86 
In style 

We get a lot of car calendars 
around here and, frankly, most of 
them are Eht owawayft. One we re 
going to keep is the Mercedes- 
Benz Century Of The Aufomo- 
bfle, its 25Q illustrations—- 167 in 
color — depict 1 2 eras of automo- 
tive transportation. from Leonar- 
do da Vinci's proposed 1505 
wagon to cars of the eOs. Many 
cars are featured besides Mer- 
cedw— from Hudsons to Hon^ 
das. The calendar is available by 
making a lax-deductible $25 do- 
nation io the National Multiple- 
Sclerosis Society, 205 East 42nd 
SI , New York, NY 1Q017 
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BY STEVE TOTH 



Rumbling refrigerator 



! have a 5-year-old General 
Electric frostier side-by- 
side refrigerator, morlel No H 
TFFimJYB. serial No. 
LES3323S, For the past 
year, every time the refrig- 
erator shuts off there is a 
loud rumbling noise — loud 
enough to be heard in the 
next room. The rumbling 
lasts for two or three sec- 
onds. Is this condition nor- 
mal or is there something 
that needs repair? — Paige 
V. Simon, Lecchhurg, PA 

The noise in probably 
caused by a loose eompres* 
sor mounting* This is a 
common ailment in refrig- 
eratorsas they age, bu t one 
that*s fairly easy to fix . 

To get tit the rear com - 



pressor mounting brocket, 
mote the refrigerator away 
from the wall, t aping it 
and remove the bottom rear 
arretftf rarer, which is held 
in place with six semes. At 
the m ar of the compressor 
gon wifi see two cup-like 
metal mounting brackets 
that ore attached to the re- 
frigerator's hat tom rail. In- 
side each mounting bracket 
there is a rubber hashing an 
which the compressor rests. 
Re more hath metat cup 
mounting brackets from 
the compressor and rotate 
the rubber bushings so the 
weight of the compressor 
wilt rest on a new spot on 
the rubber. Then re-instatt 
the mounting brackets so 



Repair manuals 

Whirlpool lias added an ice 
maker rtiiair guide to it^ ros- 
ter of do-it-yourself man- 
uals. The other four manuals 
are for repairing Whirljmol 
automatic washers, dryers, 
dishwashers and trash com- 
pactors. 

The KM-page iw maker 
repair manual noils for $4i.7li n 



postpaid. The others sell for 
$^.25 each. 

All the numuals provide 
phot us as well as step-by- 
step instructions. They are 
available through Whirlpool j 
dealers, or can be nrdered 
from the General Accounting 
Office, Whirlpool Paris l>is- 
tribution Center, LaPdrie* 
IN 48850. 



tin g are seated pruperty 

and tight. 

Sow go to the fmnt of the 
refrigerator and remove the 
bottom grille , Re hind the 
grille is the front mounting 
bracket with ft rubber 
grommet that engage# a 
forked tongue on the cat n- 
pressor. To check the rivet 
that secures the rubber 
grommet to the bracket , 
support the tubing running 
to the compressor with a 
fawef or heavy doth* Then 
remove the mounting 
bracket and holt, if the riv- 
et I# loose, peett the end to 
tighten it. If this fails r drift 
out the rivet and rep face it 
with ft bolt, two washer's 
and a sc if docking nut. 
Tighten the nut to the point 
where the rubber grommet 
starts to compress. 

Before reinstalling the 
bracket, cut a smalt piece af 
felt and piace it under the 
mounting bracket where it 
attaches to the front rail . 
Then replace the bracket . 

Reluctant dryer 

J have a WhirlfHiol gas dry- 
er, Model W5BQ74EUW, that 
performs beautifully once J 
gel it rolling off dead center. 
Rut it hums mid will not stall 
until I reach down and give 
the drum a boost. I have 
lubricated every point 1 can 
see. What do you think the 
trouble is? — Robert J. Poor- 
man. Bloomington. IL 

It sounds as if cither the 
start windings or the start 
switch inside the motor 
may have gone bad on your 
I9S8 dryer. The aider dryers 
had a lot of turning resis- 
tance— that i». a tot of pul- 
leys and belts. Over the 
years. a bearing or two may 
have warn nr lubrication 
mag h ave dried, pu t ting ex- 
tra drag an the motor, caus- 
ing it to faiL 

Disconnect the power to 
the dryer * remove the rear 
service panel, and remove 
alt the drive belts from 
their pul tegs. Turn each 
pulley bg hand- If you find 
any pulley either binding or 
dragging, yon may have to 
remote it from the shaft. 
Disassemble the bearing 
from its housing. Clean and 
lubricate the shaft with 
nondeterg en t 20-weigh f 



motor nil. Reassemble the 
pulley and check it for free 
movement, tf it continues 
to drag , you rung have to 
replace either the bearing 
or the shaft* 

Remove the motor from 
the rear of the dryer. Tag 
each wire as you remove it . 
Take the mo for to ft local 
motor repair shop tyoti can 
find them listed under “Mo- 
tor” or “Motor Repair” in 
the Yellow Pages) and hare 
them test it to determine 
which parts need to be re- 
placed or rebuilt. With the 
rebuilt motor, u ho knows — 
you may get another 27 
years out of your vintage 
dryer , fH 



SERVICE TIP 

Many appliance manufacturers 
provide toiMfce 800 numbers to 
35si si you in repairing their appli- 
ances. Manufacturers of ihe fol- 
lowing major appliances offer 
specific tfo-il-yoursesf repair 
help, as well as information on 
where lo locate pans and service 
in your area - 

General Electric Hotpoinl 

800- 636*3000 

Roper 

000-447-6737 

000-323-7778. Illinois 
Whirlpool 
000-253-1301 
8OQ-032-2243. Michigan 
The following provide parts and 
service irtlotmalion only: 
Admiral 
000-447*8371 
800 322 6303, Illinois 
Carrier 
000 227-7437 
Emerson 
80CM47-470O 
000-322-4400. Iflinoss 
F adders 
300-621 -5199 
BOO-972-5055. Illinois 
Hamilton Beach 
600-334-2785 

800-672-6072, Noah Carina 

Ketvinator 

300-245-0600 

800-242^0500. Pennsylvania 

Tappan 

800-447-2862 
800-322=4400, Illinois 

Wh ite- West i nghousc 

800-245-0600 

800-245-0580. Pennsylvania 



If tfwi harr p itmkirw t* r dlt mttf 
ttpphvmr t yoHryttwiiits , titosg 
»'itb ftN 1 wrttfd attt t wmtt i*u»r fcrra, 
Ut Applititiit Q A, Pnptiiar Af i 

rltnttifF, UVsrf fifth jSf ,, AVii" 

Yrurli, S'Y itrttts frpf Mfrre 

rauuni he ntt*t*vrfri indit'ShutU^. 

Tit fi'tih- ttilrfifi ftfU t* 
lirflrvjcnrtf tt\ tfttjt mJ im i>i « tt 
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BY JIM DUNNE 



Cadillac 5 Meat convertible (seen here with ih* harrftgp in pfacpj 
leraki rfkc no other Cadillac, or CM for mat matter. 



Chrysler's Maserati 



AN ante differs 

h ffcirsEiH look Like h Cadillac, 
and that's on punwtse. The 
1B&7 lirnny 2-seal convert- 
ible fmm Cadillac was de- 
signed in Italy by Pin infarina 
without I hi- traditional Cadil- 
lac rrituiigukir grille tf-r t tu- 
usu;d Cadillac styling cues. 
“We want to keep it as a 
se|*ai*5ite model from our lux- 
ury sedans / L a Cadillac styl- 
ing chief said. “And since the 
Julies wilt bo built in Italy, 
it's bust that their own fw+rple 
{Jo the styling. They know 
what they can build/' 
AlUmLeV steel body will be 
constructed in Pi nin farina's 
plant, then shipped by air to 
Itetiviit, where the running 
gear and dri vet rain will he 
i natal k-d. The car has both a 
hardtop i^MNf made of plastic 
and a folding soft top. Its 
styling in marked by a long 
hood and deck. wido stEina 1 
and a definite wedge sha|H b 
overall. Its price, in the 
£10,000 range. will put Al- 
Lante in coni| Million With the 
Mercedes iU50 SL b an exclu- 
sive market that will Limit the 
Cadillac to atioiLL 5000 sales 
|>or year. 

Second invasion 

The.Ja[>ani i se automaktns are 
sending a second wave of 
models to the LbS. market, 
this one with a ’’Made in 
America" label. Latest to join 
the trend is Mitsubishi which, 
together with Chrysler, will 
produce a s|prniy smaLi coupe 
and a compact s^lan in lLli- 
nnis urdrr the DiamumkStar 
Motors name. first will come 
Lhe n hi em j . a front-* Iri ve Jin xlo L 



puwerrd by )>H- anti 2-Liter 
engines, due out in 10H8. 
Within a year, the 4-dfjor S4> 
dan will make its apivaranee. 
With Diamond-Star, Mitsubi- 
shi will IbUuw Honda, Nissan, 
Manila and Toyota in building 
cars sn this country. 

Hush-hush 

project 

Pressuml by the lower costs 
of the Japanese, the U.S. 
automukeis have m^jor jai-tv 
jocts under way to find less 
ex|x?nsive methods to pro-« 
duce a car. You've heart! of J 
GM s Saturn and Clirj'sleris 
liberty projects, They are, 
aimed at getting more effi- 
ciency out of the way cars are 
built now. But even more ad- 
vanced is GM's highly secret 
Trilby project Its purpose is 
to redefine the design of a car, 
with the emphasis tm comput- 
ers. CM official* believe that 
this is the first time in the 100- 
ycar hisloiy of the 1 automobile 
that such a pivuect has b oen 
undertaken. Trilby will get 
th e most use out of automatic 
machines and computers in 
assembly plants anil use a 
single computer to run m<i*l 
of the CEis’ s functioning palls. 
Including steering, braking, 
handling and the transmission 
as well as the engine. One 
goaf: Get the engine to run at 
one constant speed— its most 
efficient— no matter how fast 
the car is moving. Another: 
Use the computer in disable a 
car if a thief tamers with the 
doni^s or ignition. -Start eil in 
March Hfcftl, Trilby’ is still go- 
ing strong. 

f/^ww tun * 0j J j j 



Two-piflcp tfiflvertl&le -has a MaKratl-fEke grJJie, bui ollwwt» \ti 
OvyiteF styling, heritage is obvious : nothing raefieai her*. 



Interior U aFf tucked and wrin- 
kled soft leather: very Etallan. 



K\ 
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Interstate, 

the battery that starts 
a cranky seventy year old* 



RACES 

S[)un$ur <>f 

ihc { irrat Amprican Rare 



This beautiful rare 1906 Lozier com- 
peted in the most guiding 
event possible for classic cars: 
The Great American Race. 
It not only completed the 
10 day, 3500 mile coasl-to-cuast endurance rally, but finished third, within seven 
minutes and three seconds of a perfect time. 

What does it take to get a cranky 76 year old across the country'? A quality 
machine, a strong willed team, and a dependable Interstate battery. This year 
almost five million Americans will replace their old worn out batteries with 
new Interstate batteries at over 122,000 authorized Interstate dealers all 
across America. And for good reasons. Today’s vehicles are loaded with more 
electronics and need deep reserve capacity', as well as dependable starting 
power. Interstate 
batteries have the 
best combination of both. 

Even a toll free 800 number you 
can call if you ever have a problem. 

It’s nice to know you are a part of the 
Interstate Battery' system. 



Starts Great for you too. 

he 



INTERSTATE* 

BATTERIES 








IF IT DOESN'T FIT IN MY Ch 
IT DOESN'T FIT IN MY UF 



NOTHING W 




MuT’lpLIHi'i 22illi!LU£l-H-h*f! aBTiipi^.h!N rip jDi>U 







:VY S-10, 



Let's get it together, . .buckle up. 



iJ A man's got to have rules, and my #1 rule is if it doesn't 
fit in my Chevy S-10, it doesn't fit in my life. That means 
I'm always ready to load up my S-10 and move on to a 
new adventure. I equipped my S-10 to haul a whole 
bunch and even tow a lot so I’m never really roughing 
it. And with the available fuei-injected 2.8 Liter V6 and 
five-speed overdrive tranny, this baby eats up the 
miles. If you're a 4x4 man like me, shift-on-the-fly 
Insta-Trac's standard on all S-10 four-lays. You can 
even order a beefy off-road suspension and gas 
shocks so 'anywhere you want' really means any- 
where Hey if it doesn't fit in my Chevy S-10, it 
doesn't fit in my lifer 



shovuffi can be purchased through 
This is not a safety cte^ce 



in k 




L I K 






IMSIPE PETKOfT 

Olds LTS 

Not to bo loft out of the race for specialty 
car supremacy. Oldsmobile will have its 
own sporty coupe within a year after the 
Cadillac Atlanta and Buirk Meat la make 
their appearance. 

But instead nf a 2'seater. Oldsmnbile 
will put a fill] -size. 4-passenger coupe on 
the market. It’s code-named the LTS, for 
Luxury Touring Sedan. The LTS will be 
more sporty than the Toronado, says 
Olds chief Bill Lane: “And we want a 
bigger car than a 2-seater. There are too 



many of those in the works/ 

While details remain secret, it ls 
known that the car will be among the 
first to have the ()kb-develoj>e<t 2-1- 
Itler, doiible-uverheail-cam i 16- valve 4- 
cylinder engine, which is scheduled logo 
into production just in time for the 1986 
model year. Look for a price tag in the- 
S20.00CJ range, a notch or two be Low the 
flagship of the line, Tnronado. 

'Out- Inch' the rest 

Dodges new midsize Dakota pickup will 
be slightly bigger than the compacts it 
competes against anti that’s just the way 
Dodge wants it. M We ma.y be last, but 



well out-inch anything on the market/ 
one Dodge designer boasted last year. 
Details on the Dakota show that it is 
indeed bigger than the competition. Two 
engines are offered, the workhorse 2,2- 
liter Four that Chrysler uses in most of 
its sedans anti small vans, anti a brand- 
new 2, 9- liter V6 (hat Chrysler made oul 
of iis husky IlS-cu.-in- VS. The FKF V6, 



Here wirfi nur pclenlatl faintortirtg _ 

Rai^e ikar etiminartta sirrsa bfeutoge 

And Here wrtti qurPerriidLadt _ ^ 

Ipatafil pendingi fastener. for ifrran^er \ 
and spier Jhai \ Ihd drf-lifflfr ibflft flf»d nut 

And Here wtJ^iQwpoienied. 

undercut tongue and groove design 
rhgp tBSntfts UrongirtS, cam-ilip- 
lour action 

Only CHANNELLOCK 
Gives You All Three j 



CHAMNELLOCK Pli&rs Are Arreriean Made. 



C 1985 CHASTNCLLOCK 



Dodge's Dakota pickup Is the biggest little 
compact around; has 3.?-llt«r V6. 

with standajxl 2-ban -el carburetor, de- 
velops ait impressive 133 hp 7 and Dodge 
claims it will pud a S$00~pptuod Intiler 
easily. Standard transmission is a Chrys- 
ter-made i>speed manual, while a 3~ 
speed automatic is the extra-ewt option. 
Two cargo boxes with double-wall con- 
struction are available, standard 

Lind an 8-ft. option. Wheelbases for the 
two are 111.9 and 123.9 in., both the 
longest in the compart I ruck field. 

Hog the wagon 
market? 

Mercury^ plans for thr Sable station 
wagon indicate that this model may out- 
sell just about any other wagon on the 
market- “Well build 4ft jjercent wagons. 
GO percent sedans/ is the word from 
Ford's Lorn Lataif, vice president of 
sales. That's well above the industry 
average for wagon shara nf a model’s 
sales. The normal split between wagons 
and sedans is 2ft percents percent in 
favor of sedans 

Ford to move faster 

Along with completely new styling for 
the ISteST full-size Ford pickup lim < Uih 
DLF, page 30, Oct, l K5}. you will see 
similar styling changes in the Ford Bron- 
co utility truck. That will put Ford ahead 
of GMC ami ( 'he violet, which are also 
planning new styling for the 19ft7 pick- 
ups. but will not change the Blazer or 
Jimmy until 1988. Major difference in 
appearance of the Fords will be oversize 
headlights with an aero shape and a new 
grille. GMs pickups will stick with cur- 
rent style headlights, but the body shape 
will be greatly different, with the empha- 
sis on aem lines, as far a* possible in a 
pickup cab (see DU \ page 2E], Nov. ’Ho}. 
CM will jump ahead of the light truck 
field in being the first to offer nonlocking 
rear brakes on its pickups next year, 
because these vehicles are notoriously 
skittish when unloaded, fW 
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Radio Shack’s affordable new radar detector 
with False Alert Suppression Technology 



The more you drive, the more 
you need Radio Shack’s hot 
new Road Patrol XK" with 
FAST. II has a GaAs Schgttky. 
barrier diode front-end and dual- 
super hel design for incredible 
sensitivity. Plus our exclusive 
FAST circuit lhal dramatically 
reduces interference from other 
detectors. The combination 
gives you reliable, long-range 
protection with a minimum of 
false alarms. 

Road Patrol XK features 
Radio Shack's unique Triple 
Warning System. You can 



choose a lone, a light or both 
lhal pulse faster (or slower) to 
indicate the relative distance 
to radar. 

Road Patrol XK is easy lo in- 
stall end easy 10 remove for use 
in another vehicle dr storage Its 
cigarette lighter plug and fully 
automatic polarity system as- 
sure trouble-frae operation in 
any 12-voH car or truck 

For dependable and afford- 
able "travel insurance" think 
FAST and get Radio Shack's 
new Road Patrol XK today Ask 
lor #22-1612. Only $149.95 or as 



low as $20 per month with 
Radio ShackOiUne credit. 

Radio /haek 

A UWIM5H Of - ANDf COTPflH*TH3N 



FREE 1986 CATALOG 

j Ma, ic rudtf ShK*. Oto! 

300 Q-« Tn5y twn to* 'flcnr lx T&’iOCi 



Narte 




Addr«-s - 




City 


SI-hUi ZIP 







Ni_n 5 ow where prohibited LJ w? may Pe rsq^aled by stale or local law. Prke applies at parPc pal ng Rad =o Shac-K stpfes aim dealers 
CiliLiPt - s an open^erbdra credit plan from Crtibanft. Paymenl may very deper d.ng on balance. 




Homeowners' 

Q&A 




BY NORMAN BECKER, I? 



Save that garage! 



Vve bought an raid house with 
a finall detached Knrapa-- Rain 
runoff flows dawn my drive- 
way and through the jptrflRP, 
and the sole plate hns been 
repeated ly soaked. Roth the 
sole plate and the bottoms of 
the wall studs have started to 
rot. The rest of ibe building is 
in ^i.Kirl >ha|x-Htid 1 would Like 
to save it for a workshop. I'd 
appreciate Any help,— John 
Crawford r Nnrthpnrt, AL 
Before repairing the ga- 
mge, j ynu s hould eliminate 
the water penetration. In- 
stall a drain aero** the 
driveway in front of the go- 
rage to catch and deflect 
the runoff. Cut a small 
channel* * about H in. i ride 
across the drive Wag r fill it 
with gravel and cover it 
with a grate. Provide a 
free- flowing nutlet using 
or t-in.'dia, pipe to direef 
the water downhill and 



away from the garage 

If the drive wag is not 
steep, you might si m pig di- 
vert the water with an as- 
phalt lip across the drive- 
wag, 2- to Sda. high. 
Diverted water should flaw 
to a tower iiren in the lawn. 

Before cut ling a wag the 
rotted portions of waft, you 
mast erect supporting brav- 
es r Working ott one wall at a 
time , naita2xJ horizontal- 
ly along the top inside edge 
of the wall with the wide 
face against the studs. 
Wedge a Jxj under every 
other ceiling beam, be- 
tween the horizontal 2x t 
and the floor, This will re- 
lic re the pressure on the 
wall and a I lair the ratted 
framing to be cut away. 

Remove the rotted rill 
and cut off the bottom of the 
studs II 1 * in, above the 
flw*r, Set a row of#*in, con * 



2 * 4 SOLE 

2 * 4 MfltlNG 




STUD 



SHEAHHHStG 



cur rotted i 2 ^6 Siu 

/ / Jr J --^1S_ J Af^CHOft SU1-T ■ 

ABOVE fitXJFf / / rrW -IfWV CQUNlEftJNK 

IN SILL 

CONCRETE 
BLOCK 

MORTAR 

U2~ MOftTARBED 



Tp repair a garage with rotting wall botiwm, prop each wuN with 
2x4 bracing, then cut away the lower 1 1 14 In. Replace with concrete 
block, 2x6 sirr and 2x4 sore. Mortar anchors into block cavities. 



Crete blov'ks (that actually 
measure a ho at ? V* in, high t 
in a V+-in. bed of mar fur so 
that they align with the 
outside of thr garage wall. 

Mori nr anchor bolts into 
the block entities so theg 
protrude t T \ in , above the 
top of the blocks. iW three 
anchor bolts per wall. Bolt 
a to the blocks with 

hales caunterbored fur 
washers and anchor nuts. 
Then , nail a 2x t along the 
length of the 2xH to form a 
safe plate. Finally, toe-nail 
the studs ta the 2x1 with 
galvanized Hd nails, 

Electrical service 
leaks water 

Ram water and snnw melt 
Leak through t he foundation of 
my house whert 1 my ek^etriwil 
service enters. The plectrini] 
eahLe is enclosed in pliislit 
conduit- The 1 foundation is 
pniiml concrete. I've dujj 
down to Lhc cable and lam-xl 
around it fmm the outside, 
and sealed the conduit with 
silicone from the inside. Nei- 
ther of these measures has 
stopped the 3cak r Fteaso 
help. — Robert ^hook, Wcst- 
boro. Wl 

0-%/Gedney f'rt., a divi- 
sion of General Signal, 
Main Street, Terry rifle, t'T 
ObTtfG, manufactures bush - 
togs for nettling pipe , con- 
duit or tubing that posses 
through foundations below 
grade. The bushings van he 
used to retrofit an existing 
opening grin new construc- 
tion. The bushings are 
available through electri- 
cal supply stores. You van 
von fact the manufacturer 
For the name of pour local 
distributor* 

To order, give the rise of 
the rahfe and the size of the 
conduit. The price of bush- 
ings vary , depending on the 
she and typ**. You will 
probably need two kinds of 
CSM bushings, one far the 
outside and one for the IP- 
side of the foundation watt. 

ff the hole through which 
the conduit pauses is not 
large enough lo accommo- 
date a CSM bushing, it will 
hare to be bored out. In this 
case, the inride of the hole 
should hr seated with con- 
crete sealer to prevent 



moisture penetration from 
other points in the wall. 

I would recommend that 
you have a licenced electri- 
cal contractor install the 



iN^Of QF 



FOUNDATION 



OUTSIDE OF 
FOUNDATION 



rwf CSM 

BliSHrNG 



rvrt csm 

BUy-IIWG 

QONPUIT 




ELEC IHlOl 

SERVICE 

LINE 

FOOTING 



Neoprene-seal bushings pre- 
vent leaks where electrical ser- 
vice enters below grade. 

bushings. However, if you 
decide to do it yourself, Ac 
sure to have the electricity 
turned off from the street to 
the house. IM 

SERVICE TIP 

The National hoofing Contrac- 
tor's Assn I.NRCA) has sel up a 
toll-free hotline to help consum- 
ers select a roofing contractor. 

Too often* homeowners choose 
an unqualified rooter because he 
quotes a lew bid Untrained roof- 
ers can damage a roof and void 
the material warranty, 

The NRCA will send you a 
Idling of professional roofing 
contractors in your area. Call t- 
90G-USA-RQOF In Illinois, call 
312-693-0700. 

The association at&o recom- 
mends that you choose a roofing 
company that is bonded, has a 
business phone and permanent 
business address, and provides 
you with a written estimate. it 
should also offer an enforceable 
guarantee and warranty, and ref- 
erences of satisSred customers. 



fJtt j/tm kt?ri it Mit w- wft itt ft trti tsar ■ t*r 

Snri # h* f/ww.wvt- 

* fx' Q lL' : A. / w/ar . U i'rftn w ir# T ££$ 
H v*t -sm St. Xi tr Jmjfr. A'J ' TO. 

Ay- ajMitrmt ttriirvff- 
iirtNif, Lwf pfrrfitVr}*# t$ f ^ 

ff'/// fof- tfo.'irtr.'tsrif tef fhr ruf&ifiH fttr 

twnr /hum '-tvj/frir W t^riufrm?/frt' 
lwf/h j w't /\i I* Htowv Van' Gtttdt. 
i'V.J.t ptyf/wri, Sr&dtftw-vtdrjf&J tft 
kt -y w ftr * ■ Mrrkfl w ■■r*. /fnJ' /v/,. /ferf-'o 
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Only NRI gives you professional hands-on training 
and equipment to prepare you for today’s high-tech 
video electronics servicing careers. 




Become One of America’s Most Sought-After Technicians— 
Put Your Talents and Spare Time To Work for You in the 
“Explosive-Growth” World of Home Entertainment Electronics 



Train! in Statc-nfrhC'Art VidcfrfAiadfo 
Smidng and become a fully qualified 
professional The uniquely successful Nftf 
Way. It's hands-on training, at home . . . 
designed around die latest siate-of-itie-an 
electronic equipment you build as pm of 
your training. 

Hie High-Tech Revolution 
in the Home Is Just Starting 

Sweeping change* are taking place in our 
htsmes, changes brought about by the 
phenomenal growth of home entertain- 
ment elecmmlcs, Already available arc high 
resolution TV, TVs with stereo sound, 
simultaneous multichannel viewing, pro- 
jection TV, CaintofderN, W mm vkfco 
cassettes, and compact dm - players 

Soon, our TVs m iU become interactive 
computer terminals acting raboth our 
entertainment and c t >m mu n ica t i on /i nfV > r- 
niation source, ushering in yet another 
revolution in the way we live. 

Today the consumer electronics- in- 
dustry represents a whopping S IS billion 
dollar opportunity for the new breed of 
consumer electronics technician. 

Join the Future 
Or Be Left Behind 

Today's consumer electronics revolution is 
creating huge servicing and repair rtuirkets 



that arc jusi starting to boom hnormou* 
opportunities fur new jobs. new careers, 
and new lufsinesses an? then? for those 
willing to seize them. 

Here is your chance to become a fully 
qualified prcrfesskmal the way tens of 
thousands have trained with NRJ's 4-way 
iniLgraiei! i raining system. NKI's Video/ 
Audit i Striking Course is the only at-home 
training that combines videotapes, audit? 
cassettes, vividly illustrated texts, and 
hands-on experimems into one complete, 
reinforced learning experience. 




Ooh NHrs vidc« inlnii^liKludn ^ ait 

TV yiiy. buiM, [hr Lilxst Vf.R, pri>fn>kFtlil tnl 

eqrifHttflc, NUI Action Vlcfcn tapes. Aft ynurs 
to- keep n pan of your [mining. 



Totally Integrated 
Hands-On Training 



I he secret of N'ftls training success lies in 
die unique way multi media instructions 
are fuLty integrated with the equipment 
you use, N M's Action Audio and Action 
Video cassettes combine with brilliant. ty il- 
lustrated and well thought out lesson ma- 
terial* to give you a thoroughly Slim ul3 ting 
and productive Seaming experience. 




Oidy MU IrxiiH-yimi « iili 
Ailiim Video 
Up« for ^ 
fry vtvppni- 



iLin K hkllli 
rcinloiLtuKiit. 

You'll TlJIi.il 

ewip Heated 
trsvhlriEtKxrtiPiR e ^ h- 
(liqMfscww to lift" 



Since NTU i raining is built around 
learning by doing,' right from the start 
you conduct important experiment* and 
tests with ytMir professional digilal multi- 
meter. You issemhi le the remarkable NRI 
DUcoucry I.ah s and perform a complete 
range of demonstrations and experiments 
In the process You build your own 25" 

I fcath/'Zcnith color TV and train with the 



latest model front loading VCR also in- 
cluded as part of ynur course. 

MRS ha* purposely designr-d your train- 
ing around equipment (tun has the same 
high-tech Circuitry you + Jl encounter in 
commercial equipment. That means your 
train] rig is real -world training. 



Ychit NRI Training 

Has Another Special Element 

Also built into your NRJ training is the 
enormous eiqxTicncc of « >ur dcM:lopmcnt 
specialists and instructors, Their hmg- 
proven training skills and pensunal guid- 
ance come to you tin a one to one basis. 
Tlie> are alwut* available for consultation 
and help. 



Step Into the Future Today 

The rictesl reward gained from your NRI 
\ r kko/AudBo training is a firm grip on the 
future. Hut now is the time to act. Right 
now. Return the post -paid card to us 
today You will receive our 100-page cata- 
log free It’s filled with all the details 
you'll warn to know about our training 
methods and materials and our more 
than " r 0 years of successful innovation in 
31-hofne, hands-on t^reer training. (If 
someone has beaten >011 to die cad, write 
to us at the address hekiwj 

Schools 

McGraw-HlU Continuing 
Ediuiition Center 

3939 W isconsin Avenue. NW fi'j J| 

Washington, DC 20016 if 111 I 
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NMMA BOAT SHOWS 



NEW YORK NATIONAL BOAT SHOW 

NEW YORK COLISEUM, JANUARY 11-19, 1986 

MIAMI INTERNATIONAL BOAT SHOW 

MIAMI BEACH CONVENTION CENTER, FEBRUARY 2!- 26, 1986 

MIAMI INTERNATIONAL SAILBOAT SHOW 

MIAMI BEACH MARINA, FEBRUARY 21-26, 1986 

C N mon aboard the biggest boat shows of 1986, sponsored by the National 
Marine Manufacturers Association. The greatest display of boats and 
accessories in history. C'mon aboard Motor Boating & Sailing magazine p 
too. The January and February issues preview the shows and are packed 
with information to make boating a pleasure for old salts and new . 

MOTOR EJWT1NG >& SAILING iiipi*ltcafctem uf Hear*i i diwstoift of The G&cpitfMiufl 

B !SIi Th# Hciry Cotpamuori 



Tlic bell Mil iiidir jin- CHi^jiinr um.r 



MOTOR BOATING 
AVAILING 




Aviation 




BY DENNIS ESKOW 



New push for homebuflts 




Prescott Pusher combines fuel efficiency with high performance. 



Jiaw power and fuel efticit-] i- 
L'> make an exciting compro- 
mise ill Ameiitri* newest 
homebuilt plane, the Pres- 
cott Pusher, The 1-piare r in- 
gle engine pusher grts m 
mime from iis a ft -mounted 
propeller. The roirflgliiration 
give* the craft higher fuel 
efficiency than u plane with u 
forwai^l-rnnuntefl prop since 
the pusher-type doesn't sub- 
ject tin* plane's Fuselage to 
the high velocity nf it^ pro- 
peller wash. The Prescott is 
not ihe fmst pusher. The A\ - 
lee. Lillies Piaggio and Star- 
ship silrt-Eidy have made their 
mark with this ted mu logy, 
Hut Lhc- Pnsentt is up to date 
with design and ei uit nd t e-dt- 
nulogics to make most pilots 
sit up a ml lake notice. The 
kit comes in versions rang- 
ing from Sl9,60fl ibiisir air 
frame.' m S:iA,oiHi [including 
a hydraulic gear and ilaj ■ syto 
Lem). The Pusher cruises ai 
1 8U mph. 

The pusher-prop leehnui- 
u gy is showing up cm it grow - 



ing number of aircraft ami 
may dominate the small * 
plane inarkeL hy the end of 
the decade. 

A Noble effort 

Richard Noble b wcti-kinmm 

a- iln builder nf kmd-^pfcd 
record cars. R u l; hrV taken 
off in a new dirtietinn. Noble 



nicth^rd No&ie's 5 uper -2 is a 

ARY Sii| jtT*i a lightweight 
plane you can build from a 
kit. Powered by a 2-slroke, 
^-cylinder water-cooled en- 
the- Super-2 cruises at 
Inn mph uu 77 hp. At nuclei' 
SI 1.01 ii h the kit is ]inl cheap. 
Rut ultralight fans should 
enjoy taking a ride. 



Mri.si of the plane is math' 
of " super] jlasttie” aluminum 
ihn\ can strctdi to in times 




turn In ii- original shajie. 



Float and fly 

daliada has ccmie up with a 
new eiili-y in tin.- internal: l> Hi- 
nt amphibian market. The 
Seskw i nr I 3 n Lion ya t ii i mil 1 - 
place plane miises at Ini 
mph at To percent power. It> 
swept- wing design has a 
Ei-ntle stall ihai will make 
flying over murine thermals 
easier to ha mile. The puwer- 
lmu.se is a Lycoming 2fHi-hp 
overhead pmp, If your \»< 
iApi Hence w ith amphibious 
flight was mi printouts. you 
should lake 33 flight on the 



lightweight fqr ultralight fam 

Sea wind lteiJ' 1 or one of iho 
growing number of amphibi- 
ans, then land without pon- 
1 1 in i is. Getting on and off the 
wilier es much smoother. 
The fiberglass ci imposhc 
plane comes in kit form for 
$2b*iK)<k It is assembled 
from 10 major pro molded 
components. You provide 
your own prop, engine and 
in si i u me nts. Wit h ca ref u l 
shopping, the total cm\ 
could hr unt ter ^Iii.oijo, 

New pilot category 

The Federal A visit ion Ad- 
mi Eiist ru L i 1 1 n earlier 1 h i s year 
| inapt >sed ci n at i 'o ve r sia l fie w 
regu I at i< ms ft ir “i^creat i* m a I 
pilots.” V iider the hew 
rules, you could be licensed 

10 fly a 4- plan - craft within 

011 miles of :i n airfHat. You 

l'oliIi I fly citiss rouiUry In 
hups. And the amount nf 
training would be far less 
than that rep wired idr pri- 
vate j i dots, Well have to 
wait and if relaxed rrgm 
latiou will work. m 



has designed the 3-senlrs' 




Canad^'i ^eawind 4 place amphibian hai smooth wing stall and goes 1 80 mph at 7S percent power. 
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The Long Ranger. 

Tough Ford Ranger Supercab 4x4. 







Ranger STX optional 
package— sporty 
trim, Captains Chairs, 
lower two -tone accent, 
the works. It's the look 
that says, "4- wheelin', 
you ain't seen nothin’ yet!" 

Best-Built 
American Trucks, 

At Ford, Quality is 

Job 1, A 1985 survey 

established that Ford 
makes the best-built 
American trucks. This is 
based on an average of 
problems reported by 
owners in the prior six 
months on 1981-1984 
models designed and 
built in the U.S, 



Lifetime 

Service Guarantee. 

Participating Ford 
Dealers stand behind their 
work, in writing, with 
a free Lifetime Service 
Guarantee good for as 
long as you own your car 
or light truck. Ask to see 
this guarantee when you 
visit your participat- 
ing Ford Dealer. 

Buckle up- 
together we can 
save lives. 



'Based on 5AE Slandmd 



Ford's new Ranger SuperCab 
is here . , . with more room and 
comfort than ever! Ranger s new 
2.9L V-6 engine is the most 
powerful in any small pickup, too. 
And new ‘Touch-Drive ’ option lets 
you shift to 4WD high on the fly! 



go for it! A button in 
Ford s new "Touch - 
Drive' console 
shifts electrically 
from 2WD to 
4WD high and 
back at any 
speed . Nobody 
ever made it sim- 
pler! {Manual locking 
hubs are still standard for 
you traditional 
off-roaders.) 



fraction 
beam indepen 
dent front suspension . . , 
double-wall construction 
. tough ladder- type frame 
And a payload of 1625 lbs. 

Special STX trim. 

All this off road 
room and toughness 
comes with all the 
"goodies, too, in the new 



Superiough Truck. 



Above all. this 
4x4 is one 



Ford s new Ranger 
SuperCab has over 22 
cu. ft, of space behind 
the split-back front seat- 
more room than 
any Ranger ever. 

With optional rear 
jump-seats, it s the 
only small pickup 
that can ride Five, 



Most powerful V-6! 

There’s extra off- 



load power, too— 

140 horses* worth 
in Ford's new, 
bigger 2.9L V-6 
option. It's the 
most powerful 
engine in any 
small pickup! 

Like the standard 
2.3L Four, its electron- 
ically fuel-injected for 
quick response. 



New -Touch-Drive" 
system. 

When the outback 
beckons, just touch and 



Now there s a tough, 
small 4 -wheeler that 
gives you more room for 
off- road roamin'! 



FORD RANGER 

BEST-BUILT AMERICAN TRUCKS 



E 
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Outdoors 



BY TIM COLE 



Options in fish finding 

Most of the b% names in electronic depth-sounding equip- 
ment — like Lowranee (pictured here), Humminbird and 
Vexiiar— are taking a headlong plunge into LCD technology. 
But how do the state-of-the art units compare to the paper 
graph recorders of not so long ago'.' We wanted to know, so 
we invited LowranceV Don Lain to our bass boats perfor- 
mance comparison i?si (see page 79) for a demonstration. 

All three fish finders we 
tested — which included the 
inexpensive £330 fiasher- 
type — wen? posi* 

tinneri over the same bot- 
tom structure, yielding 
the same depth readings. 



Three genera* Fort? of Low- 
rjnw fl*h finders: ihe LCD 
X-X top; Hie 2330 flasher, 
below: and the work- 
hone X-16 paper graph 
recorder, right. The rectan- 
gle on the X I* b equal to 
the entire area covered 
by iheX-3, 



Obviously, the flasher wa^ 
limited to intermittent 
flashes between &em and 
the indicated depth when 
fish parsed between the 
bottom and the boat's 
transducer. 

The LCD X-3 — which 
costs $309 and draws ,85 
amps during daytime use — 
provided a very clear bot- 
tom profile, with random 

pixels indicating individual 

or Eroding fish. The X-16, 
on the other hand- — which rn:*ts $600 and draws a continuous 
L3 amps— provided significantly greater detail and was able 
to accurately tliscrim mate rocks, wreck?, brush and trees. It 
was possible to make out individual, schooling, bottom or 
suspended fish— even to observe jigs descending to a desired 
depth on a downrigger. The X-16 also offered variable 
frequencies for shallow or deep- water penetration and beam 
angles up to 45 L for wide-scale coverage. The rectangle 
imprinted on the X-lfi delineates the same coverage offered 



by the LCD X-8 model. 

While there seem to be 
plenty of advantages offered 
by the "lower tech 11 paper 
graph recorders (if you ex- 
clude the high cost? of re- 
placement graph paper)* 
LCD technology is catching 
up fast- Now units that begin 
to approximate the defini- 
tion fountl on paper graph 
units are just coming on the 
market. Watch for Low- 
rancp 1 ? new X-5 LCD fish 
finder , which offers an amaz- 
ing 2124 pixels per square 
inch, to the X-3's 470. The X- 
5 also features a 2-tone sys- 
tem that segregates bottom 
structure from bottom pro- 
file. Contact Lowrance Elec- 
tronics, 12000 East Skelly 
Drive, Tulsa, OK 74128. 

Classics in Kevlar 

Platt Monforl of WiscasseL, 
Maine, the distmgviished- 
luoking fellow below, has de- 
veloped #i new boat- building 
system that uses high-tech 
Kevlar in low-tech hull 
shapes. His Geodesic 1 Airn- 
llte building kit concept uses 
a nigged basket -Like wooden 
framework reinforced with 
strands of Kevlar he calls 
triangulared tensile mem- 
bers. The resulting frame is 
covered with heat -shrink 
Dacron fabric. The White- 
hall Jr. design, pictured 
here, is tough, super light 
and can be nggeri ivith elec- 
tric power or fitted with a 
sliding seat and oarlocks. 
Contact Platt at Monfoit As- 
soc., RFD 2, Box 1496, Wis- 
casset. ME 045-78. 



Mini downrigger 

The downrigger advantage 
now extends to people who 
tike to fish open water on 
.small lakes. The Little Lak- 
er from Walker Dowririg- 
gers attaches to the oarlock 
of your average Jon boat. It 
weighs less than 4 pounds 
and comes equipped with a 
hundred feet of cable. The 
$85.56 unit also stows easily 
for the fisherman who likes 
real portability and will even 
fit in a suit case for extended 
fishing trips. A rock-filled 
sock can aland in for the 
standard 10- pound ball 
weight, For more informa- 
tion, contact Walker Down- 
riggci's, S95 South Pitcher 
St. , Kalamazoo, M I 49907. 

Lightweight 
mountain rifle 

Browning's new A-bolt — 
named for the shape of it? 
unique, 3-lug action— 
weighs just 6.5 pounds * hut 
the stock is shaped so that a 
150-grain, .30-00 bullet 

tPfrfj.if* htfti fa Jfij 



Platt Monforl and hEs Geodesic 

Airollte hit boat. 







The most 

inflammatory question 

of our time. 



“Hey, imuldyou put out that cigarette? ” 

Just seven little words. But in today's over-heated climate of 
opinion, they can make sparks fly 

For with all the rhetoric about “second-hand smoke,* many 
non-smokers are beginning to feel not just bothered but threat- 
ened by cigarettes. 

And with all the talk about anti-smoking legislation, many 
smokers are beginning to feel threatened by non-smokers. 

This is not exactly a recipe for social harmony In fact, it's 
practically a guarantee of further discord. 

Since we have discussed scientific aspects of the “passive 
smoking” controversy in previous messages, we'd like to focus 
here on the social questions. 

Will more confrontation or more segregation produce less 
abrasion? Do we solve anything by creating yet another way to 
divide our society? Shouldn't all of us be wary of inviting govern- 
ment to involve itself further in our private lives ? 

At RJ. Reynolds, we see an alternative. 

We think we should start not by raising barriers, but by low- 
ering our voices. We think smokers and non-smokers can work 
out their differences together, in a spirit of tolerance and fairness 
and respect for each other’s rights and feelings. We think common 
courtesy can succeed where coercion is bound to fail. 

And maybe, after we have learned peaceful coexistence by 
talking to each other civilly and sensibly, we can apply the same 
approach to our many other problems. 

Because, after all, this is hardly the most inflammatory ques- 
tion of our time. 



r J HflfNOtDi w 



Brought to you in the interest of common courtesy by 

R.T. Reynolds Tobacco Company 

MBiapKafV CVfUfiP: 
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Discover 
the newest 
in high tech 
ideas for 
your home, 
shop and in 

the office. 

Browse iHfOugh tfw colorful pages of our catalog, 
c5hock lull of unique and fascinating values for the 
hobbyist, tiudsm and sdocator. Head at>out our 
many lelescopes than will tnin$ Halley's Come? in 
view tor this once-ici-s-lif^iiineevenl, microscopes 
that range from pockei-size to 4otoectiv&; SjrlCf cdtor 
anlargenwts you can make from slides in less than 
3 minutos in dayHgffi; nigh-teen electronics plus 
an array of srcade^action lays. Also Featured are 
products for health and -physical Illness., and- the 
unusual in fwd-to-Fmd useful tools designed to 
make jobs around (he home and business easier 
and mgne enjoyable 

Write today tor your FREE copy, 
SERVING HOBBYISTS SINCE 1 G 42 

Edmund Scientific Co. 

□tpi. 2 MB, 6210 Ertsciurp Bldg , Barrington, MJ G 8 GQ 7 



AMAZING 

SCIENTIFIC AND ELECTRONIC 
DEVICES 

I.ASE- ltf Pi t.\hi-.H?i bn '.Ihs.L vuir 44-rjfuin 1 - . Kiminp . 

i-TihniJ *v^ij;r«ph> . ckmil »ti1Lth: <■ i^Wc lijtil hcjm 

yppl n- 1 1 nHl. N.A&MA TTNRNAIXJ. J-THMIt. IILlJ), WIN 
WIM3. ION MOIOfIS. LlQMtNlNCi UENERATHJN. 
TEI3A COILS. ANT! idfi-AVn V. MAUM.Nl IMF*l I SI 
fit iNS, ENKKASONrs mmI ULTRASONIC llt-IviniS 
SHOCK -jm.1 STUN CLN FROIECIOR& imr permit ni:.| L > L 
non SH. I> TUfAt liAkkNF-SH. lONCi KAMih ViTKh 

ruAh^trnxiH. isim-niosAi mkhofuqnks en 
THUS 1GN CfETEETOftS i™ ^unr^ SaTJ-J.I NTH TV 
KNKEfSY .j ih! FNSM1 PtJDtNT KlUJiftS REPELLOftS 
for L hi hL-llk SJ M> St m luk L'\E AE CKi Ol H.ANS 
KlT* AN'P COtffTI_Ttl> ITIlHS TO 

INFORMATION UNLIMITED 
BOS 7IA l WIT MR 
AMIfKKST. Ml f *LWl 
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A SINGER'S DREAMI 
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REMOVES VOCALS FROM RECORDS! 

How y flU can iuhj *HJh the world's bwi bawts!" 

Thn-mpson Voctl EILminalpr i.*n rrrnnvc 



Tbt 



m«t -bt virtually aII of ji lead from a it^ndird: 

xleieu itexord and feme Lhe b^ckgr^jundl 

Write or cal! a Tte*! brcKhuf-c and demo reccud- 
LT Sound, Depl. PJYU F\d. Bo* JJfl. 
Siunc fl ovnlaln, G A 30 OB 6 1404 ? 493-12 S& 
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BUILD YOUH OWN 
DOCKET MOTORS! 

”40 POUNDS THRUST? 

* FIFTY CENTS EACH 

* BUILD A DOZEN IN AN EVENING 




Hta BP <***99 

wmm amt « «* m h «u 

HUJ WUHf i F ^ J ■ '■ |k1M ruri to mu 

£wd ii'B |i] 

Du< FH-i™tTHJffinEcaa™i™ 

11 KB KHcttftt 9- SW Hl ffM* CHi BZ3M 



OUTDOOR S 



won't bruise* tho shooter. Tire n IrtO- 
p-mn kmrl. fhnu^b. and you know iL 

Accordingly, the highly finished 
dal] ion we te^t-fiiTM! E$42L9;>) 

I iko<l 1 60-grain Winchester- Western 
Sujx j r X factory ammo best* making Ki- 
in.by and : ^in.by L-in. KHkyard 
groups, r rh:it's exceptional (or any tin- 
tuned out-of-t lie-box fifieand apectaeu- 
lar for a lightweight h Lin ter L 

The A- bolt’s acLion is the rea] stand- 
out. A i'iIT holt turn and an oval hnk 
knob mean you can cycle rounds faster 
for rapid fire. The magazine loads 
through the open action nr undtps when 
you drop the doorplate — handy when 
carrying a reserve magazine. In 
the A- bdt Medallion bolds four official- 
ly, but you can load five if you dose the 
ftoorpkue with the bolt open. Magnum 
calibers hold three. For more informa- 
tion, contact Browning, Route 1, Mor- 
gan. ITT S4Q50. 

Lightweight, 
large-size pack tent 

Kelly has eliminated unneeded sit- up 
room in its new, 3-season Apollo tent to 
create a commodious but lightweight 
outdoor shelter. A unique 2-tiered de- 
sign concentrates most of the room in 
the front of the tent near the flap. The 
rest of the Lent is comprised of leg space 
only. The Apollo is made of 1, 9-ounce 
Rips! op and incorporates an integral dy 
on a E.h-ounce nylon taffeta floor. A 
hood over the tent flap allows plenty of 
ventilation in the rain, as we discovered 
one summer evening. Setup is simple 
with two expandable tent poles and one 
situiII foot pole, 

Kelty designer Dennis Bruno says 




The Kelty Apollo achieves 5. 1S-pwnd aJI-up 
welgtii by ellmlnai ing needless sit - up room. 



The 6.5-pOtind Browning 
A-boJi .30-06 fired 
respectable 100-yard 
groups right out of 
me box using 1 50- 
graln ammo. 

the A polio has endured sustained 100- 
mph winds fmm a DC-3 prop under test 
conditions. This 5.16-pound tent sells 
for $150. For more information, contact 
Kelly, 701 Maupin Ave., New Haven, 
MO 63068. 

Dinghy towing whip 

MfMjring whips have become standard 
dockside additions around the nation's 
coasts, particularly on South Florida 
waterways, where tidal action and boat 
wakes habitually slam tw>ats against 
piers. A tine from a flexible fiberglass 
whip to the inboard side of a boat keeps 




The towing whip keeps continuous tension 
on wise! being lowed, avoiding transom 
damage on the mother jhEp, 



the vessel safely out of harm's way. 
Now, Mooring Products Inc. has trans- 
ferred this useful mooring whip concept 
to dinghy towing. 

Dinghies, small boats and other 
types of auxiliaries have a tendency to 
slam into the transom of their mother 
ship in big seas or during a midden 
slowdown. The dinghy towing whip will 
keep continuous tension on the stern of 
the dinghy for added towing security. 
The towing whip is available for $195 
from Mooring Products Carp. , 1554 
North Federal Highway, Pompano 
Beach, FL 330*12, m 
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Ynv Tplce NO RISK! The Flaner/Maiderf 
Sdui h Backed by Our Exrfusitf 100% 
Guarantee of Sctefacrioft; 

■ "Try rhe Foley -Briiuw lit youv shop l& .? fyQ 30 - 
Day? *n d pm i II u-^rk Idr you Give il & thorough 
tesl and make il prove that H ean do everything umi 
M y Lt Wr"ll . jse ii Just as much as you want Then if 
S^tiu are not complexly ?u*i sn-rnd U back 

and ut'V'l! Tflum every penny you sens. And YOU are 
The sole judge! There are no queibonj asked 
Ihere are no Fine print 'use" charge Out to 
ijuarantee is ihsi YOU must be 100 % satisfied or 
you get your money back. " 



TRIAL OFFER 



Of £sm|tJ«F« 



ACT NOW! 

Coupon 
Brings 
Full Details 



fnHj-Beisa* Ifl TiH f 
Own SUB* 0,1 D< " 



SAWS to desired Width... 

PLANES to desired Thickness.. 

MOLDS all populffi 1 Patterns... 

— All at once or separately. . .All By Power Feed! 

Tho Only Complete Workshop Tool Of lt$ Kind In The World' 

from \he Gay It Arrives. .. ibe Planer will make and save you 
money. With shortages and reflation driving lumber prices sky- 
h*gh. ring versatile power tool Quickly pays tor itself by easily con- 
verting low cost rough lumber into high value finished stock. In 
just one pass turn out your own quarter-round, door and window 
slop, casing, tongue- and' groove . . all popular pattern s Qlher 
operators are making cases for grandfather clocks, furniture, 
p=cture frames, bee hives, bed slats, survey mg stakes . . an kinds 
of mi El work. 

Bull! for Pros . , , Priced For Home Craftsmen . . , it is engineered 
and built lo industrial standards, but factory-direct seeing keeps 
She price low Handles tough oak and walnut ase^stfy as pine, and 
so simpfe to donate even beginners wilh no experience can 
use it 

Wllfl just this ana low coil power-lead machlm 
r in a comer at your garage or basement. you're 
let tip to supply lumberyardi, cabinetmakers, 
carpaitiart, remodel era, cDilrattorc end 
hobbybls in your area with custom-planed 
lumber, trim, maiding . , . ALL pf Ihplr 
ml 1 1 work requirement!- You can supply pit- 
lure molding lo art shops, hardware and rifh 
pa rrmenl stores, ar utl direct to framing shops. 

1 Alt standard patterns art available iram clock, or 
we t! custom grind a Imile Id your aim special 
design or omple, 



Starl 



Tour 



Own 



Suslrmssi 



Earn 



Erin 



tncomF 



Right 



Home 



Just Mail Coupon . . . 

NO OILIEATIIN and 
NO SALESMAN Callal 



Docs The Foley-Belttw Ptiy? YOU BET / 

READ WHAT OWNERS SAY: 

A Good investment * Robert Sawyer, Koseburg, Oregon: 7 
believe that the Fatey-Beisaw is rhe best investment i ever 
made. I've been a planer man for years and am now retired- 
The Fohy-Belsaw has earned me S60.000 extra income in the 
pan eleven years'" 

ftys For Itself * R.£. Clark, Springfield, Ohio: "7 bought a 
hatch of walnut in the rough . and after planing it on the 
Foley-Belm w / figured up the money I saved. It was enough 
to pay for two-thirds the coat of rhe Planer, It really does a 
good Job," 

More Then Expected * Stephen Sctiultz. Orangeville, ftnna.; 

r^trjf ntracftd'ne pays for itself by making money oat of scrap 
boards. It is a very well built machine and I confess It is more 
than I really exported far (he price. It does everything you say 
it willf 

* r . And Foley- Behaw Is The Choice Of Professionals: 

"/ recommend Foley-Belsttw Ftaner-Motder-Saw as 
the most useful shop tool any craftsman could own, 
Mfe use one every day in the Workbench model shop, 
and couldn't get along without it . ,p 
IAV HEDDEN — Editor WORKBENCH Magazine, 



This One Low-Cost Power Tool — 



^ %Z F0LEY-BELSAW CO. 
PZiSZSt M6H FIELD BIDS 
„.j,xU, r ,, HI KANSAS Cl tv. M0. 64111 



FOLEY-BELSAW CO. 
906S3 FIELD flLDG. 
KANSAS CITY, MD 64111 

□ YES. picnic semi nr the FREt BwUn 
thal fives me complete /acts about your 
Ptaner*\tf}ldrr-'Saw and full dcluiti nn Jraaw I 
can qualify far a J 9-Day Free Trial right itt my 
dJ^MrJE .T hap. I undprxTand jjt Na Obliga- 

tion and that Na Sale sman will call. 



NAME. 



ADDRESS . 



CITY _ 



_ STATE. 



BOOKLET! 

&» I FREE 
Oooh Wifh 
facts on d 
lull dtiaili — 

. , . RUSH COUPON TODAY! 







Audio 




N£Cs AV-30QE has DoFby circuitry, amp, audi&vldeo switching, 





True Dolby surround 
Inure s how theater 



special effects that add a Life- 
like- sense of depth to the 
soundtrack. Finally, a sub- 
woofer is often used to deliv- 
er gut-thumping bass N like 
the rumbling of rockets at 
lift ofT in "The Right Stuff." 

Forborne use, Dolby Lab- 
oratories developed a simpli- 
fied version called Dolby 
Surround: Compared in the- 
tbeater-type Dolby 
what 1 ? usually 
is the center dialogue 
channel and some- 
times the subwoofer 
connection. To offer 
true Dolby Surround, decod- 
er manufacturers must be 



simplify matters, several 
manufacturers build a iow- 
ppwered amp into their de- 
coders. Folate's 3601 and 
the SB 1-360 1 1 are two Dolby 
Surround decoders with 
built-in umps, while Yama- 



SSr ModcF 360 ! I ha? Oqlby Sor 
round and built-in amplifier 



If you enjoy watching mov- 
ies at home on videotape, but 
miss the realism a Dolby fite- 
reoOquspped theater brings 
to a movie's soundtrack, 
you'll be happy to know that 
such effects can be duplicat- 
ed in your living room, 



and components. Technics 
and Sony, for example, offer 
surround sound in their lat- 
est A'V packages. 

Your ticket for admission 
to surround sound is a decod- 
er mated with an extra 
speaker or two. and maybe 




Sansul's D5-77 processor h*j 20-watt amp for extra speaJcers- 



Dolby Stereo is a form of 
muTOitnd sound, a term that 
embraces several different 
techniques fur adding p eat' 
er depth and realism to re- 
corded sound. Dolby Stereo 
is what immerses you in ac- 
tion, so that the helicopters 
in “Apocalypse Now 11 seem 
to zoom from the screen, 
over your head and nut to- 
ward the theater lobby. If 
you'd like ta send those same 
choppers through the den 
and out In the backyard, sur- 
round sound h for you. 

Surround sound isn't new. 
But with many people now 
connecting their video gear 
to the hi-fi system, manufac- 
turers arc beginning to add 
surround-sound circuitry to 
their audio/video systems 



an extra stereo amplifier. 
We'll assume you're already 
running the sound from your 
VCR or videodisc player 
through a component hi-fi 
system. The decoder ex- 
tracts the surround-sound 
information from any movie 
soundtrack that's been 
Dolby Stereo encoded. 
There are more than 700 of 
these, and the surround in- 
formation k there whether 
on videocassette, videodisc 
or 35-mm film. 

In a theatrical Dolby Ste- 
reo system, left and right 
speakers face the audience 
and provide the normal ste- 
reo for music and most sound 
effects, A center speaker is 
used for dialogue, while rear 
speakers reproduce those 



licensed by Dolby Laborato- 
ries, and such products carry 
the “Dolby Surround" logo. 
Decoders are available at 
present from Audionies, 
Fosgate, NEC, Shura, SSI 
and Teac. Prices range from 
about 1350 to $600. 

What complicates matters 
is that some surround sound 
decoders, while claiming lo 
decode Dolby Stereo, do sq 
with circuitry' reminiscent of 
earlier 4-channel quadra- 
phonic audio systems. Their 
proponents claim that these 
processors not only extract 
!he Dolby Stereo signal from 
movie soundtracks, but also 
add surround effects to ste- 
reo LFs, cassettes or Com- 
pact Discs. Dolby argues 
that such double -fluty pro- 
cessors do an inferior job 
decoding Dolby Stereo 
soundtracks. I've yet to be 
given a proper demonstra- 
tion of one of these systems, 
so 111 reserve judgment. 
Yet 1 I've witnessed some 
very impressive dem- 
ons! rat ion s using time 
Dolby Surround de- 
coders;. 

All surround-sound 
systems require an ex- 
Ira speaker or t w o and a low- 
powered amplifier in Addi- 
tion to the sound system’s 
main amp or receiver. To 



ha r s SR -30 and Sansui's Dg- 
77 art 1 non -Do! by processors 
with built-in amplification. 
Some models offer even 
more flexibility, functioning 
as complete video control 
centers so you can switch 
among several video compo- 
nents, or easily dub from one 
cassette to another* or from 
videodisc to cassette. NEC's 
AV-300E and Teac's A V-500 
arc Dolby Surround decod- 
ers of this type, while San- 
bwFs AV-C1Q and Denon’s 
A VC-600 are control cen- 
ters/surruund decoders that 
feature non-Dolby surround 
rireuitry. 

Hands-on report: 
Technics SL-XP7 

The Technics SL-XP7 porta- 
ble Compact Disc player is 
one of those devices you just 

iFIffWP tunt In pogt 




Big iocjnd out of a small tiie: 
Technics SL-XP? CD player. 
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Be your own boss with your own 
small-engine repair business. 



NR\ Shaw; you llOW tOSefvict tUOWerS. 
gif den equipment ., snow blowers , 
chain saws, outboards, moEorcydes 
and mote. Then shows you how to 
spn and run your own business- 



If yoiTre looking for indepcnd» 
cncc . . for extra income in your spare 
lime , . for a productive rcLEiemcn t 
career . . . then look into the NRI 
home-study course in Small Engine 
Repair. It 1 5 a great way to get your own 
full -orpaft-Ltmc business. And there's 
plenty of 100 m for trained people 

Learn ac Home in Spare Time 

No need ro quit your job or travel 
to night school, NRI trains you nghr ar 
home. You learn with "bite-size" Les- 
sons that show you how to service almost 
everyth Lng thai USO small ETOtOR, And 
you learn at your convenience. 



Includes 5 HP Engine, Power 
Genetaior 

NRJ r s Master Course gives you a 
brand-new 3 HP Tcaimsch engine to 
work an. Plus a power generator P 
which generate enough I20 vdt AC 
to keep your house going du ring 
outages or give you portable power for 
weekends nod vacaduns, You leam to 
troubleshoot, do tuneups, even tear 
down for valve and ring jobs. You 
team using professional tools like a 
complete wrench set, inductive Each* 
ometer, voli-ohm-m illiampmetcr. 
overhaul equipment and mote. 



A Limine 



yiKj an san hi jem and wndrjiw- 



Fjea pwr-iiffW 1.I1HHK scr*irc»T;nt< fw 

Mint*. U»n ana jprJni iJiofH. 



"Hjjub- on" Enuunj jtrfi t,tmj 
practical bendi eipefvtiu-r 



Choice of Two Courses 
There^the 30- lesson Basic 
Course, toncen crating on die lucrative 
lawn and garden equipment business. 
The 4 5 ■ lesson Master Cou rae has it all , 
adding lessons on chain sa ws, moped*, 
outboards, light industrial equipment, 
snowmobiles, and even motorcycles. 




Training ur ludt* S FCP fftjRftc . 4 II iKnr 

p+’.il rvunm jI Emil,-. 



Exclusive Factory Training 
Although not requited for gradua- 
tion, your Master Course includes five 
intensive days of optional training at the 
lecunlscb factory Service 
School . Here you 1 II work |“ ^ " 

with master technicians, 
getting first’ hand expen - 
rncc in subjects like solid- 
state ignitions, tramniLS- 
sions and transaxlcs, engine 
tearduwn, two and four 
cycle carburetors, trouble- 
shooting, and more. All 
designed to prepare you 
for success. 



the first step toward running you town life 
and send today. If coupon has beer used, 
wnre NRJ Schools, 3939 Wisconsin Ave., 
Washington. D.C. 20016, 



sifltWjiiFBki 




SCHOOLS 

McGtiw H III Continuing 
F.-docaHun Center - 

3939 Wisconsin Ave. 

Wasrnln^ton. OC 20016 

W*'ll gi vs you lumen™. 

□ n ^*n®VE Mnftpc 

□ v&idwwg rntpasrl □ *atr*x &™kj tar* 

hia^ ^iu utz [Huong Sw □ Lscinti 

T«“W □ flu TV.'JiA-^w frmmi 



rs L jiw BtfSfi 
□ cftjti PH auJi 



MfiTiiTwrr: 

r 5wrfl Cara 

r Q&v 



Pvase r\j&h melheone Iree cslalog I hay* checked I under siand more is^o 
□bligalfon. MO SALESMAN WILL CALL 



Free Catalog. No 
Salesman Wall Call 
Our big catalog tells 
all the facts , no salesman 
wilt ever bother you . Each 
lesson, each piece of equip- 
ment, each day of the 
factory service school is 
described tn detail. Take 



Name 


|H«ase pri«n| 


Ag* 


Address 







CIlyffilalaEQfi 1102-Olfl 

ItftJpJIWa irt !lV? hSIlfViil Mrtr*; 5 W GOuXtl 



Finish Wood 
Like An Expert! 

WATCO 

•f&e fh i ginnt aruf 

MM Mm 

DANISH OIL 

WOOD FINISH 

One easy application primes, seals, 
hardens, protects, beautifies! 

With Wat co you just WET-WAlT- 
WIPE, and you have an elegant, ex- 
tremely durable finish Ihai would 
please the most critical professional. 

Walco penetrates deeply — 
creates a lough finish- INSIDE (he 
wood — makes wood up to 25 perceni 
harder. Can' l chip, peel or wear away 
like a surface coating Stains, 
scratches or minor burns usually are 
spot repairable. 



WATCO DENNIS CDRJOMirON 

1756 ■ 22nd St.. Dept. PM- IS 
Simla Monies. California 90404 

Band Free booklet “How lo 0 e auti I n My 
Finish Wood.” 



Natnff 



Sfnral 

CI1V 

Stale Zip 



Why beat up your hands 
cleaning old paint and rust. 




when you can sandblast it clean in minutes? 



Now v [Hi can quickly sand- 
Ui*st dean auto parti. Hosts 
and! Ipniilijvt - mgst hfl-mt 
prd|tjcla ml fllftl-il, wfl&il 
stone or tons plastics - wm- 
out harming me pan 
Hmdv Vortejt sanduiasi 

tits jre made by one 0 1 He 
eouiilnes. leid ng blasl cabi 
net manuHclufers, and are 
univaiiatiie in stores Kias 
feature a linger control alu- 
minum dietajil gun. delivery 
eiose pck--jp tube Sim- 



ply attach lo air in® a 
supply jn(f ypir're ready Id 
W0lfc 

Ki '5 ire a low 159.95 m- 
cLud»ng postage and Han- 
dling 1 For mor? information. 
Of to Order, call 1»MQ-K4- 
£544, or wr He industrial 
Equipment & Supplies, Inc., 
PU 00-s? 540. 1906 Sun-set 
0t . Si Joseph Ml 49dS5 
Encin^a chEf*. money onfer. 
Ot VI BA dr Mastercard 
fiumbfiff with mu* orde^ 
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Select frpm 1500 varieties. Many 
exotic exclusives frpm England, 
Europe. Canada. Send for it today. 



AUDIO 

({'vufiHittfi ftfuif fH'lftt ft it 

want to like. After all, how can anyone 
not be impressed by a CD player that’s 
hardly bigger than the sliding drawer 
into which you load the disc on most 
homo C’D players? 

Measuring about 5 inches square, the 
SL-XP7 is barely bigger than the Com- 
pact Disc itself, and at a mere 1 1 4 inches 
deep, it's thinner than the average 
romance novel. 

The SL-XP7 carrier u suggested re- 
tail price oi' S3(Ml H plus $ti0 for the 
combi nation carrying case/battery 
[jack, which is rechargeable and good 
For about three- hours — enough to play 
four discs. For on-lhe-go use. the play- 
er 5s inserted into the metal ease, creat- 
ing a package that weighs not quite 3 
pounds and is about an inch larger in 
each dimension. 

The player's features are amazingly 
complete for a hum l held portable unit, 
w ith bi-directional fast search, the abil- 
ity to program the order of selection 
play and instant access to any track. A 
liquid -crystal display shows the total 
number of tracks, disc playing time* 
which track is playing, the elapsed time 
per track, number of tracks left and 
total disc time remaining. 




Jamo's car speaker boasts 30 watts. 

Alt the operating controls arc easy to 
figure out . and are as accessible when 
Lhe unit is in its case as when it's not. 
One exception is the side-mounted vol- 
ume control the case gets in Lhe way 

when adjusting the volume. 

The BL-XP7 sounds great, whether 
used as a portable and listened to 
through headphone* (not included), or 




Jensen s ampttptakeci nave Zurich depth. 



connected to a home audio system and 
played through loudspeakers (connect- 
ing cable included), klung over your 
shoulder with the supplied strap, it 
feels lighter than many 35-mirt cam- 
eras. Walking doesn't Upset the truck- 
ing mechanism a bit, but when Lhe 
strap slips down — as it inevitably 
does — the faaer sometimes skips when 
you hoist it back up onto your shoulder. 
Accordingly, the SL-XP7 is not some- 
thing to Lake jogging. Besides, it 
weighs nearly H pounds. 

Car audio upgrade 

You've probably been told that the 
quickest, easiest WaV tli Upgrade the 
sound your tar stereo system is to 
replace the factory j supplied speakers 
with someth big bettor. 

Well, you can take that advice one 
step further and install any of the re- 
cently available car stereo 

speakers. You'll thereby upgrade not 
only your speakers, but also boost your 
amplifier power ami Lhe quality of the 
signal— all without the hassle of mount- 
ing outboard power amps in the car’s 
il"unk or under the seat. 

Designed to be used with low- 
powered car radios or radisveasaette 
players, powered speakers connect to 
the same leads as conventional speak- 
ers, sense the voltage that's coming 
through, and then amplify that signal. 
The amount of power you get, though, 
is (inly whatever the speaker’s amp is 
rated at — not the sum of your radio's 
power plus the speaker's power. 

J J i iwered speakers arc available from 
Jamo, Jensen and Spar koma tic, among 
others. Jensen offers a pair of round 
models — l 1 /*- and dV-r-inchrs in diame- 
tcr. Each has an amp rated at 20 watts. 
Mounting depth is £ inches, and sug- 
gested retail prices are SJI5R0G and 
$199.95 per pair, respectively. JanraTs 
single powered car speaker. Model 305 
Electronic t$£2 1 per pair), has a 5-inch 
woofer and 1-inch tweeter, each 
powered by its own internal amp— 
watts for the woofer, 10 watts for the 
tweeter. They can he door- or shelf- 
mounted, with a depth of 1.7 inches. 

SparkomatiL 1 offers a trio of 2- way 
powered speaker systems, phis a 
powered subwoofer in its AKK-3tKH) 
Series. All three systems offer a 4-inch 
woofer and 2-inch tweeter, with each 
woofer powered by a 20- watt amp and 
each tweeter hy a ;Vwatt amp. There's 
a door- mount system with a separate 
snrface^mount tweeter l ASK 3000, 
S100 a pair), a 2- way flush-mount rear 
deck system with dual woofers and 
separate tweeter (ASK 3010, $130 a 
pair), an endowed surface- mount sys- 
tem ( A£K 4015, Si 20 a pair) and a 50- 
watt dual -subwoofer system (A Hit 
3031), $bil) designed for flush mounting 
on the reai p deck. Wl 



STOKES SEEDS. INC- 

1370 Stokes Building. Buffalo, NY 1+240 
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Save Gas, Save Engine with “POLY” 



The following introduces one of the 
must full v tested and proven gas saving, 
friction- reducing engine treatments ever 
to reach the market! 

The Secret Is "Poly* 

is short farpolylctraflutjnxMliyLc^ 
jTFE), the slipperiest substance known to 
man. (1981 Guinea Book of World Rec- 
ords). Petrolon Corporation, makers of 
Slick 50. invented a way to permanently bind 
this slippery chemical to your engine with 
one treatment. Just one quart of Stick 50 
can reduce engine friction, increase gas 
mileage and horsepower and reduce engine 
operating temperature,. causing your oil and 
engine to Last longer. . . plus it reduces 
metal wear, defraying costly overhauls. 

Years of Testing and Use 
Hava Proved it Ihiet 

Slick 50 has been thoroughly tested in in- 
dependent laboratories and out on the mad: 
The March /April 1982 r p. 35 issue of 
^Consumer Digest** magazine stated, 
“Slick 50 docs reduce engine heat and ordi- 
nary wear, and our informal tesls indicate 
that h will improve gas mileage by about 
2 or 3 miles per gallon/' 

One of I he country's must respected re- 
search inrfiiute* reprted applying a power- 
ful ultrasonic cleaning process to □ Slick 50 
treated engine and were surprised at its per- 
manence. "We actually expected the Perno- 
lon Slick 50TFE Resin coating to also be 
removed, but laser found it was still therer 
“Dune Buggies & Hot VWs” magazine 
April 1983 issue records the result of their 
one year lesting of Slick 50- "Mfe can indeed 
say scientifically that Slick 50 does work, 
and that it dtjes reduce engine wear! . . for 
the price of one treatment when compared 
to engine rebuild, we fed that you’d be 
money ahead using Slick 50." 

The Federal Aviation Administration 
has fully accepted Slick 50 Aircraft Piston 
Engine Treatment (EA.R. #3349). An FA A 
test simulating 1400 hours of engine use 
showed almost zero engine wear! 

The senior engineering researcher at a 
leading southern California university 
slated. "Slick 50 does increase horsepower 
and decreases fuel consumption in tests 
done at the university/' 

The Space Shuttle Columbia uses the 
chemical “poly" in its gcara and bearings 
because it is the only chemical lubricant 
which can withstand the heat and corrosive 
elements of space. 

Fferhaps most d ramatic of ail is a torture 
test overseen by* the Automotive Services 
Council for Pennsylvania and shown on 
WTVE television. Three cars with 75.000 
to 129,000 miles on them were treated with 
51k k 50. Six months later the oil was drained 
from each vehicle, and the cars driven with- 
out the m3 plugs for about d half hour. The 
water temperature never rose and the en- 
gines sustained no apparent damage 




1 *i ijH 

I GAS AN0 DIESEL EMI 
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There isn't room here lo tell you about 
i he dozens of other tests proving that Slick 
50 is everything we say, However, if you're 
still skeptical, send 52 00 to cover priming 
and postage costs, and well send you de* 
hilled lest results plus actual letters from 
users who report how Slick 50 saved their 
engines and saved them money! 



It's Easy to Treat Your Engine 

A few minutes before oil and filter change, 
add the engine flush you get free with each 
order to clean out i he eng ine. Let the eng tne 
idle for 5 minutes. Then dram the oil. change 
the filter and add she proper amount of oil „ 
less one quart. Add one quart of Slick 50. 
drive for 30 minuses, and leave is in the crank- 
case for at least 3.000 miles. As the engine 
operates, the oil carries the “poly" between 
she parts where il is burnished into the pores 
of she metal. 



Only Ona Treatment Nec$»tary 

It’s permanent, 50 you do il only once, 
not each lime you change oil. One quart of 
Slick 50 will treat all standard 4, 6 and 
ft -cylinder gasoline and diesel engines. 

Works with Most Oils 

Slick 50 will work with all petroleum- 
based oils and all synthetics compatible with 
peirolcum-based oils with the exception of 
graphite oils. However, once an engine is 
treated, you can go back to a graphite type 
if desired. 

4 Way* Slick 50 Sava* You Mo nay 

Your actual percentages may vary depend- 
ing on your driving, vehicle condition, 
weather and geographic location, but no 
matter what your conditions, Slick 50 can: 
L Increase mileage 

2. Increase horsepower (small economy 
cars and large RV s realty need this) 



3 . Reduce opc rat ing temperatures, th us in- 
c rearing the lubrication and life of l he 
oil and engine 

4 . Mini mize or el i mi nate cost! y overhau Is 
by reducing engine wear 

Up to 90% of the engine wear on a car 
can he caused by lubrication starvation cars 
experience when first started before the oil 
begins to circulate. Slick 50 can eliminate 
this problem for less than the cost of two 
tanks of ga*. 

Slick 50 Will Not 
Affact Your Warranty 

Slick 50 is suspended in an excellent grade 
of petroleum oil which meets or exceeds 
every manufacturer's engine warranty re- 
quirements. In addition, this ml carries an 
American petroleum I nslilule service classi- 
fication SF-CC-CD 



There's No Risk with 
Our Money Back Guarantee 

Use Slick 50 fat 3000 miles. If you don’t 
notice an improvement in engine perform- 
ance. return your invoice with a short note 
telling why, for a prompt full refund — no 
questions asked. 

Profit from Sailing 
Slick 50 Yourself 

Here's an opportunity to make handsome 
profits. Having such .solid test results from 
major institutions make Slick 50 easier to 
sell than many other products. Free dealer- 
ship information is sent upon request. 
Free engine flush sent with each order. 
Free shipping with orders of 2 or more. 
For purchase or further information 
call toll-free 1-800-525-8624, ext. (3 (in 
Colorado cull J -303-762- 1385 J or send to: 
Progressive Fjterfcv Corp., 3148 5* York 
St, Dept PMJ86, tingle wind, CO 801 1ft. 



i warn \o improve my car's performance 
and save my angina — rush me risk free 

□ One Slick 50 at $39.95 + £4.00 shipping 

handling 

□ Give me free shipping and handling for my 
order of 2 or more at $39.95 each. 

□ Check □ CD.D □ Visa/Maste^Card 

Card # 

Exp. Date 

Name 

Address 

fGivfl 5^wr stfdws rf p&Ktote tar VPS oaltwry) 



City. Stats Zip 




Progressive Energy corporation 



314$ South York. "FM1S6, Englewood. CO 801 tD 
TOLL FREE 1-900-525-5524, In Co 303-762-1305 

rM5 Progrt-i-Sirt Corp 



TOOL TESTS 



Shopsmith Planer 



Shnp&mith oixjuys a reputa- 
tion for excellent machinery, 
thanks mainly to its fine 
Mark V multipurpose wood- 
working tool. So I was irn- 
pi-essed, but not surprised, 
by the quality and perfor- 
mance of Sho)>sniith 1 & re- 
cently introduced 12-in, Pro- 
fessional Planer. 1 JiiJike 1 two 
other ShopsmiLb planers 
that mount on the Mark V, 
this is an independent , self- 
powered machine. It weighs 
a manageable 150 pounds 
and is moved easily about 
the shop. Retractable cast- 
ers are available. The planer 
plugs into any 110- volt nut- 
let. The Lhmat handles stock 
up to J2 in, wkle< and from 4 
in. thick down to a minimum 
of Vc in.— ample capacity for 
the home workshop and 
small professional shops. 

Instead of the typical sin' 
glc-motor drive, thi& planer 
has two motors — one for the 
eutterhettd and another, 



with variable speed, for the 
ft? oil rollers. This translates 
into top performance be- 
cause the free] rate is infi- 
nitely variable from 7 to 20 
feet per minute, while the 3- 
knife cutterhead operates at 
a constant 5750 rpm. Thus. 
it J s possible to obtain from 72 
to 205 knife cuts per inch. 

Fast feed permits rapid 
stock removal while slow 
feed gives a smooth surface, 
even on difficult wood 
grains. By making the final 
pass on various woods with a 
shallow depth of cut at the 
slowest feed, I obtained a 
surface comparable to one 
sanded with 120-grit sandpa- 
per, and without msllnmrks. 

The- 12-in. Professional 
Planer lists for 1999, but the 
manufacturer indicates that 
some promotional prices 
may bo lower. Contact 
Hhopsmith Inc., B640 Poe 
Avt\, Dayton, OH 4&414. 

—'Kotin rm CafHfhwto 




THICKNESS 

ADJUSTMENT 

CRANK 



INFEED 

TABLE 



ON TOFF 
SWITCH 



THICKNESS 

SCALE 



CUTtEAHEAD 

MOTOR 



INFEED SHIELD 



OUT-FEED 

SHIELD 



FEED- 

RATE 

MOTOR 



FEED- 

RATE 

CONTROL 



ShopMnltb's 1 2- In, Professional Planer has separate motors for 
futtemesd and variable-speed feed rollers. It rum on 1 10 volts. 




AnUkfckback finger? prevent stock from 
being thrown out at Infeed opening. 
Knurfed-steel infeed roller grips wood. 




tutferhead has three knives. Rubber out- 
feed roller move* the finished board away 
from oitterhead without marring surface. 




Thickness adjustment crank moves table up 
or down in small, predse tnoemems, wttft 

each complete turn accounting for Vi* ln. 




Safety power switch requires key to unlock 
ft Recess prevents unintentional turn on. 
Button above switch Is for fast turn-off. 




Maximum depth of cut for Stock up to 4 in. 
wide b Yi In. using fast speed for softwood 
aid medium speed for most hardwood. 




Maximum depth of cut for boards that are 
more than S In. wide Is V n in. per pass, Stock 
can be planed down to a mere ¥u In. 
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MIt's 54igg&slFd pricing hawfi on foil-price trends Nor avanable in all area* 



Count, fan. 

25 " 

quality cigarettes 
:br the price of 2ft 



Kings & 1001s 

Also a rtitiable in Mpulhoi. 



Kings' ID mg "(ai,” Q.3 mg 
nicotine- 100's !?mg "tar!' 
0 9 mg nicoline an per 
cigar Bile by FTC method 



SURGEON GENERAL'S WARNING: Quitting Smoking 
Now Greatly Reduces Serious Risks to Your Health. 



MarppijHn. zmurtutEHriiaiM ssTEpstituhi rt|T2EHsw 








Photography 



BY STEPHEN A. BOOTH 



Kodachrome at 50 



The 1^40 Kccfechrorne picture shows 
(rrvftliors Godowsky fJefl) and Mannes. 

)t‘> a classic Amei'iean aw - 
ccsf si nr y nf t hi- type 
often documented in these 
pages* A rank amateur hob- 
byist, fiddling sirinqad in the 
basement* nr kin-h- 

en, comes up with a kmeh- 
mark invent ton I hat some- 
how or other impmve* the 



quality nf life, En this 
^loiy. the rank ama- 
teurs* were two pro- 
fessional musicians 
who liked to linker 
with photography* 
ami i he product they 
midwifed makes it 
jit jssihk- fur mi t] i-m- 
lo take color snap- 
shots today. Thai 
product is Koda- 
chrume, and it's 50 
veal's old this year. 
There was color photogra- 
phy he h ire Kodak ittthv 
ducecl its breakthrough, but 
nnt fm- everyday use. The 
pmeess was expensive. diffs- 

L-ij.lt in achieve ^ whul wan 

achieved wasn't very good, 
and it had to he pivqected 
on a screen— color prims 



Price of early Kodachromr included developing by Kodak, In 1?36. 
lending b*Kk the return mailer only took a IViff stamp. 

just weren't possible. 

Color wits produced opti- 
cally in the ptt'devessEH' to 
Kodacbrnme. The emnpasiy 
explains that a set nf enlur 
filters had to hi- placed in 
front nf i he camera Jens be- 
fore ex ( insure. After devel- 
oping, ihe »ame filters were 
mounted nf] the lens of a 
pi-qieclur, and something ap- 
I irns mini i ng t rue col* n ^ 

would show up on a screen. 

Trouble was, extremely 
bright light was required in 
\ i let u re taki rig . T Jefi ri it i< u t 
wa.-i ] if:mr and focus was shal- 
low. To retain enough light 
to project the image, screen 
sifto had Pi he small. Any 
movement in the picture left 
colorful trailers behind the 
1 1 bject . Reproduction of the 
color blue Was impossible. 



PM PHOTO ALBUM- 
TIPS FOR BETTER PICTURES 



Pictures ol wale r Falls, sueams at fountains can 
become illusions ol fantasy simpSy by using slower 
shutter speeds instead ol freezing water wiih Iasi 
shutters, use lime exposures to blur H. The longer 
she belter Speeds below l 3 sec. will -all on ■ up 
and. sohen moving water The photo ai left was 
taken at 1 2bQ &&c,, I 2 a. white if a one at nyhi 
was exposed for T & sec al 1 16 
U s not always easy lo make lengthy exposures 
in daylight. For best results, use stow -speed films 



such as ASA- 25. Neutral densily and pola r iznng 
lillers help considerably. A steady suppoh lor ihe 
camera is a imi&l. Wiih manually metered and 
aperture-prionty aulo Cameras, use the smallest 
aperture [such as f I6i. For shuttef- priority auto 
types use the slowesl speed allowable for a good 
exposure Even thu shutter on most aulo-£very- 
Ih^ng 35- mm compacts car be slowed lo ils 
minimum (1 B to ’ sec i by using filters or tow- 
A5A lilms -Annarra Ensanian 



FlrSt^ KutavaihroinE print From 

a transparency, circa 1 

According in KrutlakV an- 
nals. the process loud Eng to 
KodachTome film Was the 
brain child of Leopold 
Msi titles and Leopold Go- 
ilnwsky Jr. Masmes’s father 
was head of l he Marines 
Rdlool of Music in New 
York; his uncle, Walter 
Dammseh, wus ihe tuned 
conriuulor nf the New York 
Symphony tor whom Dam- 
rose h Park at Lincoln Center 
is named. Gudowsky s musi- 
cal heritage was equally im- 
pressive: His father was a 
noted nwieian and com | ms- 
it, and his brother-in-law 
was George Gershwin. 

In iHHk a magic- lan tern 
color nim titled "Our Navy" 
inspired the buys — nut m en- 
list but to pursue a hobby hi 
j ihotogra] ihy. Five years lat- 
er, at age -1. they were pi'i> 
fessionqj musicians. They'll 
also dumped the optical ap- 
proach to color phoktgraphy 

/ i ~i*i 1 1 «■ i f H/ i f t aiHj-i .i>m ,■ 
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A here’s a lifetime of magic 
moments waiting for you to dis- 
cover Like the day you hand your 
daughter the key to her own U tti e 
dream house. When you’ve built 
this clever wooden keepsake your- 
self, those moments and memories 
become even more special. 

Whether you’re making a doll 
house for your daughter or a custom 
wooden deck for your own house, 
Shopsmith can help you build it 
right. With the Shopsmith MARK V, 
you get the five most-needed 
woodworking power tools in a 
compact unit the size of a bicycle. 
You can saw, drill, sand, bore and 
shape Lumber into projects you'll 
treasure forever. 

And you don’t have to be a 
woodworking wizard to get started. 
The MARK V is easy to operate. 
And Shopsmith offers the instruc- 



tion and educational programs you 
need to become the best wood- 
worker you can be. 

You can order a MARK V by 
mail, by phone, at one of our 
Shopsmith stores, or when you 
attend a Free Shopsmith demon- 
stration in your area. But no matter 
how you choose to buy a MARK V, 
once you do, you 11 have the tools 
and the know-how to build a dream 
come true. 

Free Information Kit and 
Magazine Subscription! 

Send in the coupon below and 
receive a Free MARK V Information 
Kit, including a copy of “How Tb 
Determine Your Best Power Tool 
Buyr Act now and you’ll also 
receive a Free one-year subscription 
to “Hands On" the famous Home 
Workshop Magazine. 



Call Toll-Free 1-800-228-2233 

In Nebraska - 1-800-642-8788 




* Inc, lWf 

5kC#*miiTV* i* t reynwi-ed IrHdinnnrN ol Shppimitb Int; 
A¥£!nbHi in [fit U S A and Canada only. 



□ Please bend me a Free MAM V tnfomialirin 
Kit InrlLLdatij? the informative booklet. “How 
lb Determine VoUr Besl Fewer Twt Buy’ and 
start mo 1 Free one-year subscription to “Hands 
On r I undmtind l api mirier no obli^tmit. 

Name _____ _ 

Address L_ 




_ZJp_ 

Sfr ijinmifh iiia-idYiiirkins P"*wr fewi 



Shopsmith Inc. j 



Fur better mjmfwprfrm 
And tf\os£ wtio want fa be 

6640 Pa* Atwiua 
Barton. OH 45414-2591 

Dept. 9 77ft 



I 





I 

[ 

I 

I 

I 

I 

I 

I 

I 

I 






□saw 

Credit Card Np, 



S? 



ORIS CLOCK 



$12.95 

Ol/ft WA y OF SA VW G ^ ~ 

WELCOME TQ CLOCK-MAKING 

Kloc Kit's colorful new Sports Clock 
turn every sporis entlumasi 
maker! Kits go logether in just minuies. Each 
includes 6" acrylic dial, out Super accurate 
American made movement — vuigh an uncon- 
ditional 3-year warranty— plus hands and 
hardware. $4.95 includes postage and hand- 
ling. our color catalog and “Clockmaking 
Ideas” pamphlai. Hurry ... offer expires 
February 2B, 1936! 

□ ANTIQUE CAR CLOCK OBASEBALL CLOCK 

□ BOWLING CLOCK OFISHING CLOCK 

□SAILING CLOCK OFOOTBALL CLOCK 



Name 



Address 

City p Stale, _ 



Zip, 



Exp. Date . 



& 



DEPT, PM 16 P.O. Box 629 Lake Geneva. Wl 53147 
CALL TOLL FREE 1 -000- K LOCK IT (556-2*40) 
Phone Hours Mon.-Fri. fl-B r Sat. 0-4 (CST} 





I Thf rif* SATMAN Bwyer J i Guide ii a ncmslty fOE 
dnV Tl0mra*Btf *f¥? Tfc'apJs Id \n.rn jiheb abi*j[ 1 f UK ■ 
I dahk. *nd vahje packed I DO clttj'inrf SJEdlric TV 

■ j i ‘ i. q he i ler value [Kin Cable TV , i Vtl . or iWWt rn 
ihe mavki. Buy ilirtcL, Ufl-ll-YourKlf And uvc with 

I Sat WAN. CUAHAfifTtm t QWEST PRICES OS 

■ AIL MAJOR BRANDS. CALL VOW FOR VW* 
FREE 24 PAGE MVYEJt S GVtDE- 

1-800-4-SATMAN 

1 IHl»b 



FREE! 

24 Page 

Satellite TV 
Buyer’s 
Guide 




Cali Nov! 



J 




PHONE LISTENING DEVICE 

W •*'1*14* I ^ rtu 4 
oi «on»* Oimhii w-*+ > K-r 



iMl-J ■*!•*- 

Hpwpi bdln i-:m # 
■■nrilM • *■ 



O I > di&CDnJ-n-tE IVfi.fl^C 



WIRELESS MIC 




in nvsrp ji 

M ■m-lm Ip *-■* I.U 
ninn, iihp .nri 
II1B9- . r ■■ ' 

ini p M-i 

■ce^IhI Pet >:■ 
li-l'i ►’ll □IP** r tp*C*MHr -fc"! 




Woman Take* 
IB-Hoar 
Steaming 
Hot Shower] 

A world rsCTrd? 
We don't know. 
We did it to prov# 
how you can get 
endless hot water 
with an Aqua Star Tankless Water 
Heater . . . and cut your water bill 
In half too? 



AquaStar heats your water only 
s you use it. as long as you use it 
Enjoy instant. Bindley hot water at 



the exact temperature you want It. 
No bulky tank. No running out of 
hot water. No more wasting energy. 
Millions of AquaStar tankless water 
heaters are in use today! 

AquaStar is the ideal replacement 
for the tank Designed to last a life- 
time so AquaStar may be the last 
water heater you ever Ouy! Read 
what Popular Science. New Shelter, 
Mechanix Illustrated and others *ay 
about these amazing, economical 
tankless heaters. 

Send coupon today tor l i e * tfltor mtfto nf 

V Cofltmi&d Energy Q&ttt 

^ S MttflfiJdL VT 05670 
□ Ves 1 Please &snd mere rnlormarion itpiE awayr 

Name 

Address 

City 

State , 



PHOTO GRAPHY 

(QmtytmtjTum pa pp IG) 

and that year came up with a successful 
chemical prneess for putting pail of the 
color spectrum on a photographic plate. 
They were still working out of their 
families* kitchens and bathrooms. B UL 
the higher-ups at Kodak sold them 
equipment and supplies at coat in re- 
turn for getting peeks at their work. 

By 1990, the "boys" were on Father 
Yellow's payroll and working at the 
new research center in Rochester. New 
York. In ISCJ3-, they wore dose to their 
anil Kodaks goal: A single film that 
would contain the photo-sensitive 
emulsions necessary to reproduce true 
color, with no need for external filters. 
So dost 1 , in fact, l hat Kodak threw all 
its technical resources behind the ef- 
fort, Before long, experimentation ad- 
vanced from plates in film, and on April 
15, 1935, Kuclachrome made its debut 
as a lfl-mrn movie film. Slide film for 
still cameras came in September 1936, 
and five years later, Che color print. 

The color film that Manner and (3o- 
dowsky brought into the world was 
really three black-and-white films 
rolled ian u one— until it was processed, 
Kodak explains that, the original Koda- 
chrome had no dyer ur color couplers. 
Instead, the base film was coated with 
three black-and-white emulsion layers, 
each sensitive 1 to certain parts of the 
color spectrum. Color dyes were added, 
layer by layer, in the still-complex pro- 
cessing procedure. Even today's Koda- 
ckrome is basically a black-and-white 
film until it's developed. 

As exhilarating as it might have been 
tu have amateur color movies and slides 
in 1936. it wasn't easy to display them. 
Most cameras owners were accustomed 
to the portability and convenience of 
prints. They'd been around in black- 
and-white for some time before Kodak 
Minicolor prints arrived, late in 19*11. 

The plmts cam e in 2 l A X 3Va and 5 X 
7^-inch sizes, and were conversions 
from Kodachrome slides. The pmcess. 
called Kotavachroms, involved trans- 
ferring an emulsion to an opaque base — 
at first t white cellulose acetate. Though 
the first successful Kotavaehrome 
pri nt— the perplexed -look ing steer 
shown on the preceding page 1 — was 
made in 1939, it look two yearn to really 
the process for commercialization. 

The innovation caught on. Three 
months later, Kodak unveiled its. Koda- 
color print film, Unlike Kodachrome, 
this film includes color couplers in its 
emulsion layers, to simplify processing. 
This meant tower prices, enabling even 
more people to take and enjoy color 
pictures. How- many people? No one 
knows, but according to Kodak K some 
12 billion pictures were taken in the 
U S. alone in 19H4. PM 
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Car Clinic 




Surge purge urged 



My I9#4 Poivl Thunderbircl 
suites without warning 
whera I take my foot off the 
accelerator. The dealer ac- 
knowledge* that thq prob- 
lem exists p but he claims it 
cannot be corrected. Is this 
true?— Karen J. Schroeder, 
Milton, MA 

Ford acknowledges that 
a surging condition exists 

in 1984 and f#85 ears 
equipped with fuel-injected 
3>84tter engine? i. These are 
Thunderbird, LTD , Crown 
Victoria, Mustang, Cougar, 
Marquis, Grand Marquis, 
Capri and Colony Park, 
The company defines surge 
as a momentary variation 
in engine power which oc- 
curs while driving at a 
steady speed or when accel- 
erating or decelerating. 

Ah matters now stand, 
the National Highway Traf- 
fic Safety Administration is 
investigating, and Ford has 
issued the following techni- 
cal service bulletins, which 
may lessen or eliminate the 
condition: 

m TSB 84-19-12 cafts for in- 
stalling n new exhaust 
valve position sensor { part 
fto. E43Z-9G428-B) in some 
cars. 

» TSB 85-3-7 recommends 
increasing sparkplug gap to 
>05t in + and installing a 
new EGR valve (part E5SZ- 
9H473-A) in a If cars. 

■ TSB 85-12-1 1 tetls dealers 
to inspect wire harness con- 
nections for corrosion and 
lubricate them with Lubri- 
plate DS-ES grease. It also 
recommends dealers see 
that the idle speed control 



motor is adjusted correctly, 
m TSB 85-13-8 calk for re - 
pairing a short circuit in a 
wire harness, which causes 
the oi r conditioner dutch 
to engage when it 
shouldn't. This causes the 
idle speed control motor to 
kick in at the wrong time. 

Some mnge may always 
he present, tt could he 



Tip sheet 

j haven't been able to find 
mi why my 1378 Plymouth 
Volare sta&ion wagon gob- 
bles ignition system elec- 
tronic control units (ECUs), 
it's now oil the fourth one. 
Tlu- engine dies, and tt new 
control unit is the only thing 
that gets it going again. Any 
tips- — Roy CoTrLoh, East 
Point, <7 A 

Sercra/. First, make sore 
the replacement ECUs are 
original equipment or qual- 
ity brand-name units. 

The problem mag also be 
in the dual-botiast resistor t 
which contains two resis- 
tors — compensating and 

auxiliary. The compensat- 
ing resistor allows constant 
primary current to be 
maintained regardless of 
variations in engine speed. 

This resktor is supposed 
to be bypassed as the engine 
is started, so full battery 
voltage is applied to the ig- 
nition coil — not to the ECU. 
The auxiliary side af the 



the electronic control unit 
in your car may he working 
with a resistor of the wrong 
rating. 

Test the duat-battast re- 
sistor by disconnecting 
wires from it. With the igni- 
tion switch off, connect an 
ohmmeter across two of the 
term mats that have ti e 
same wiring in common. 
You should get readings of 
tL5 to O.ti ohm in one direc- 
tion and 1.75 to 5. 75 ohms in 
the other * If you don 7, the 
resistor is either shot or the 
wrong one - In any case, get 
it new dual -ballast resistor. 

Pull wire harness plugs 
from the connector on the 
firewall and from the ECU, 
ff there's corrosion on ter- 
minals, clean them with 
carburetor cleaner and a 
soft brush . Make sure ter- 
minals aren't bent, tf they 
are „ straighten them. Then , 
pack terminals with nan- 
conductive grease. 

If these two tips get you 
nowhere* the ECU could be 



caused by the way the fuel 
system is calibrated, mo- 
mentary driving conditions 
that the computer has not 
been programmed to cover 
and the operation of a lock- 
up torque converter. Some- 
times, surging is caused by 
a partially restricted fuel- 
system component or addi- 
tives in the fuel. 



dual-ballast resistor also 
nets to protect the ECU by 
limiting the amount of volt- 
age the ECU handies, ff 
either resistor is bad, volt- 
age can damage the ECU. 

In 1980 models, the com- 
pensating resistor was 
changed from a 0.5-ifhm 
rating to one with a rating 
af f.2 ohms. In other wonts. 



failing because of excessive 
heat. You can reduce the 
heat by removing the ECU 
from the fender Weft and 
smearing heat sink com- 
pound an the bottom of the 
ECU and an the fender 
ire//. Get the compound at 
Radio Shack by asking for 
part j V n. 278-1372. Coaling 
iPh'fLM inrti Ut Mg? 52} 



CAR GAM 




2 - BOLT MOUNT 



TOP 



3 -BOLT MOUNT 




To catch a crook 

ll's Important wh$n Installing a starter to make 
sure it's mounted evenly. If you mount one 
crooked, its drive gear will bird against the 
flywheel. Hard starting and damage \o one or 
both parts can result. Here's the oglu way to do 
ffi# installation. 

1 # Fi rsi. instal I Ibe lop boll, bui don't (rghien it, 



Finn ii up just enough to hold me slader to its 
mounting pad. 

2. Install and tighten lire bottom bolt. 

3. It the starter uses a bolt in a center ear, 
install and tighten lhi$ one nest. 

4. Finally, go back lo the top boll and then 
tighten that. 
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CAR CLINIC 

f CoM(»mgrf friii) I pmiv .7Jf 

ntffiffct, incotrtci igtiiiioti 
timing or a faulty thermostat could 
also raise engine temperature at and 
lead to ECU failure*. 

Seal of approval 

The power-steering pump in my son's 
1983 Pontiac GOOO went from a sealed 
unit to instant poor-out overnight. The 
service manager at the local Pontiac 
dealership tnkl us the pump bad blown 
every one of its seals. He claims this is a 
common occurrence, and we have to 
expect it every 30,000 miles. Is he 
right? — S.U Thomas, Springfield, MO 
More GM power steering pumps are 
in use past 50,000 mites than fait at 
SO ,000 miles. Blown seats usually re- 
sult from a buildup of excessive pres- 
sure caused bp a sticking flair cant rat 
voice. Get in touch with the Pontiac 
zone office nearest you. Ask that a 
field rep meet with yon. Don't he 
surprised if he offer* to make u finan- 
cial settlement. 

Plugging along 

I've been using AC R4<iTKX spark- 
piugs gapped at ,dfiO in. in the 3fj0 cu,~ 
in, engine of my 1977 Buick Eleetra for 
all these years. Now my neighbor tells 
tne they aren’t the right plugs for the 
engine. He says I should use AC K4f>TS 

SERVICE TIPS 

■ Replacing the actuator solenoid valve 
oi a 1962- 65 Honda Accord cruise coo- 
IroF system will, in all probabiFiiy. prevent 
the csr From sfowly gaining speed w^Lh the 
cruise control engaged when the ambienl 
temperature is below 32F So says TSB 
65-009. The new solenoid valve carries 
Honda Coniroi No 2047673 it the car is 
no longer under warranty, ash the dealer 
to creek Mth the district service manner 
to find out if the eosi of repair will be 
picked up by Honda 

■ The reason for rough «JFe and hop- 
ski p-jump acceleration by a Pontiac Fiero 
which bad beer performing wanderlulfy 
uni i! now may escape detection unless 
you check the No. 3 sparkplug cable. The 
cable, lying against lbe intake manifold 
core plug, may oe frayed and shoring 
oul. Replace it and wrap it with elccfoca! 
tape where it hits ihe manifold 

■ Ford’s found a weak area beiween the 
root panel and windshield pillar jcml 
through which water can drip mfoa 1965 
Escort. Tempo. Lynx or Topaz. TSB a&- 
TB-t tails how to seal the area with 
special vinyl sealer i pari D6AZ-19552-A5 
« Chrysler advises not to worry about a 
1- to 3 -second metallic knock heard just 
after starting a 2. 6-liter engine in a 1933- 
'34 Conquest or Ram 60 that hasn'i been 
started For lour hours or longer. The noise 
is caused by ihe timing tham ten SFpner 
and isn‘1 detrimental. If H bothers you, 
have a damoener (part No. M □034945) 
in dialled per TSB 09 09-35. 




Every year, motorisls and 
would-be good Samaritans are injured or 
blinded when batteries explode while being 
jump-steried Try to avoid jump-starting if 
you can. When faced wilh a dead engine, 
remove Ihe battery cables (ground first) 
clean the clamps and posts, Shen reattach 
the cables (ground last). 

If Ihe weather's been frigid, lay a sighted 
drop light near the battery lor a haff hour. Ft 
may warm ihe battery enough to start the 
car li you must use jumps- cahiss. make 
sure you do r£ this way; 

■ Put o« safety goggles, u you don't have 
foam, don't jump. 

■ If you're jumping From the battery oF 
another car, make sure the two cars aren't 
touching, 

■ If one or both batteries have vent caps, 



gapped at ,045 in. Is be right? — J.F. 
Flynn, Winston Salem. N T .C. 

He might he* hut I doubt it since AC 
R-tf}7 T S\ r plugs apparently haven't 
been giving you any grief Three dif- 
ferent sparkplug types are recom- 
mended for Iff 77 Buick 550-cu.in. en- 
gines— -AC R46TSX gapped at J)$0 iu rr 
AC H45TS gapped at .045 in. and AC 
R4GSZ gapped at .060 in. Far gnu rear, 
the correct plug is determined by the 
fifth tetter of the Vehicle Identifica- 
tion Number (VI N JL If the fetter is H 
or J, use AC R4STSX + if its L, use AC 
RI5TS, and if R t AC R40SZ. 

Muzzling a roving 

Ranger ' 

The slow rate at w r hieh t he engine speed 

of my 1984 Ford Ranger with the 2,8- 

3its?r V6 returns to idle is a hazard on icy 
roads. The engine is awfully slow Eh rot- 
fling down when T pull my font off the 
accelerator, The dealer says thstfg the 
way it’s supposed to be. Please tell me 
that he's wrong, — Bill Wilson, Centen- 
nial WY 

Okay — he's wrong. Ford admits 
that the tray in which 2. 8-liter en- 
gines of 1983*72 and 19&t Rangers and 

DO YOU HAVE aT : a!TpR<)BLEIV1T 

/it*/ n/fl- .tfarf afrmf jf. >W J fflMtr ffF wwrfftw to the 

Car Cfwic. Popular Mfrfautirs. JJJ A7._ 

Xrtr i w *r. XT ffWM White tortfevw A* 

awtirtvrf fjiirfjfVutti that titr ufficucaff 

r'ufrn rW ftv// A- diitnwSed in tor rrjfrimn. 



lay 3 wet ciQih acro&s the caps lo keep 
explosive hydrogen gas from escaping. 

■ Connect jumper cables In ihe i -2-3-4 
older shown in the illustration. Before mak- 
ing the fourth connection, bo sure to re- 
check the others. 

■ See that jumper cables will not be hii by 
the fan and are nql lying across Ihe mam* 
fold. 

• Try starting the engine of Ihe dead car 
without slatting ihe engine of the booster 
car. If this doesn't work, wiggle cable 
clamps to make sure foey have a good bite 
and iry again. As ihe fast step, start Uhe 
engine of ihe booster car, then start she 
dead car 

« Disconnect lumper cables in reverse 
order of hookup; 4-3-2- 1. 



Bronco Its were originally set up has 
created the condition you describe. So 
to get the engine to throttle down 
more rapidly, Ford has issued a 4 -step 
fast-idle ram f part No. E3TZ-9597-A} 
to replace the original 2 -step cam. 
Installation instructions for the new 
cam tire given in TSB 84-7-1 1. The 
dealer should also cheek TSB 84-8-25, 
which desert bes a new throttle-stop 
screw f part 382297-S), if a throttle- 
stop adjustment is necessary. 

Stuck in fifth 

The 5-spoed transmission of my 1985 
Hodge? Omni is extremely hard Lo down- 
shift from FIFTH to FOURTH. 1 almost 
have to pull the gearbox through the 
flour. There's no grinding and the 
clutch disengages the transmission 
fully. The ear has been driven only 425 
miles, and the dealer says with more 
mileage everything will loosen up. Can 
I believe him?— Tom Johnson, Ring- 
gold, LA 

Regardless of car mileage, trans- 
missions either shift property or they 
don 't. The reason they don't shift 
properly is mechanical. 

Ask your dealer to readjust the shift 
linkage. If it doesn't help , he should 
open up the shift control tower to 
remedy a defect r such as a burr on the 
shift rail. If this is not causing the 
condition p then the trouble is with the 
synchronizer, fM 



5? 
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Call 1*800-533-5545 today and . . . 



On These Brand Name Parts, / 
Tools & Equipment! [ 



HEAVY DUTY LOG SPLITTER 

16 TON! SALE! 

NEW! 



A 

S Tnqc.OO 
VALUE! 



ONLY 



Z4 SrmA*' 

■72 tfOd Pn uJids nt 

Sp^rr.^ Forr*' 



$ 789.00 

8Ton Electric, M 10Vol(),#1 1 10 . 5459,00 

l2Ton(High Speed Wheels), #1 125..,. 5689.00 

1 5 Ton (Vertical Splitter), *1160 $1 099.00 

N£W! 16TonSplitter{Pictured). * 1 134 $789.00 
24 Ton ( Blockbuster}, n t 142 .,., §-| 320,00 

iSoma i> be r* aiJ i r<M j| 






BARREL 

STOVE 

KITS 



STANDARD KIT, 1 $ 1 00 % cast iron and will 
convert any 55 or 30 gallon barrel drum . 
into an efficient and economical wood 
burning heater A SUFFfl VALUEi 

« 1 505G. Wt. 32 Ids.. L-sL 549.95.. $19.99 /r ^ - 

DOUBLE BARREL KIT, when used with 
above kit will convert it into a doubte 
barrel $iove The secondary gases are 
trapped and create greater efficiency as 
they travel through me top barrel 
*15057, Wt 19 IbS, List £33,95., SI 2.99 



GAS 

ENGINES $ 

[HORtZONTALf 

3 M P T BE UJTISPh . '# Shall 4 ROH L S 1 J 0 95 

a M P L3 rungs i V J I ■■ f ■' *14105 
fi HP angqi I C V^n ■ flO c 4 5103 95 

&HP T«curn-i«h , mais wivlfil *159 95 

HHPRri^g*. ; ^hnir -liiTfl: *22 3 9* 

1 5HPTW u*nt*h ■ Sham ■Ri. 1I • f.iJ2 B5 

(□HP Tf?c ! ■ ■■ ■ i. ■ ■ ■ *269 &5 

IfihPT^tuHHiBb. i-, 'jn ■jii #4= M6 1402 95 



■J-JO HP H^riibnipi A V*riir B i ges a-ngm-fl-i *¥mt\ 
sbl# a>l Sucpr low Di-wcoirnl Pricfli' 1 " 



INFRA-RED HEATERS 



GENERATORS 

*fk>’iWpn ■ taiJH .11 . *70 

- III 1ft « -i^ra ?4D*rtS* LqEttanA 1 

M 16*02 >¥■ ■h'. 1475 on 

Aww W#B* ■ F l«cUic S II m .15- i 

■ 16*03 S4B7 DO 

541CKI Win ’ i i-rK H . . j ' Afv\ mr ~ 

■ 1 - L . 1 in- . ‘.L,- , i --t| a 1 I . 

■ iftilTd 5633 M 1 

5000 f Iseinc si" rt! 1^1 ?■— 
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WR DOUBLE HEAT-lW 
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1 1 GPU 2 Stage Pump, jtioi ? 

1 3 GPM 2 SEpgn- Pump. #1053 
1 1 fl G PM 2 Stag* Pump *1 0 5ft 

Sundae 4 wa-, Contra Valve. rpoiD $46 -50 
Data ni Va » v f . . # 2 020 *49. 95 

4 h Jfti? 1 ‘C yl i n ^fl r ‘.V ■ rlfl ” T y - 1 ' ~ £ - " m ‘ :J - ‘2 + 

■C.in ihip L J P fn i PNLV »10$,£5 | 

5.«2 4 ■ 2 Cylinder T .• -hi;^ I .e j r^nt 
ON SALE NOW $222,.0O| 

Hiny Othir In ftr-Jt'-- al Law. OI*cnun1 Pnlc.a- 1 1 



COMPRESSORS 

SANBORN 

5 Hp. Single Stage | 

A qrrar vertical fiQ q^l Iwr cvl 
inrdAr s, ivjie 1 ? / Cim ■ 4C- 

Pv iQ 6 Clm qn F»^. | iv SI Ift-^ 

I'H-rn* 1 S3 54 5, $497.00 

5 HP, 60 GALLON 

I NIC 2 SEsg D . 1 F I £ I m - I CK? P-- 

i t S975 . M .-■(I? L !%« S979.0G 

(Full One Ye#r Werreniv!! 

|3h-ir>p«4 s^qj-ck fnipgiit icnlle^i) 

We carrv man/ other com preAErtH 
and a fulJ l-n* nl pir lonk g.ipn- 1 
Low DrlCO-unl PPite* 1 A f: I Tn-rinv' 






\Jorthern ? 
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Ww ^-hiii (JPS H 

h!0 1 1 isl CJill Hn.id H[j * i ;■ i 'J HurnsvHi^ MNI^TCS.' 

Call our order dept. .H 1 -BOO- 533 -S 545 
Pn HH B 1 Z- 09 J-B 310 



SALE EXPIRES 
JAN, 31 , 1986 



PHONE ORDERS: 

M Te 0 7 30 Frr S-S 00 
S-Bl L*rd ■ *E 6 oapm 



ORDER TOLL FREE 1-800-533-5545 

Sh.p-piTiH * Handling ^*i i+i^ lurfoft unless niei*a ^th iwh 

Send for fre« catalog or send 50.00 &nd receive catalog 
and splitter design booklet, 

M 3 . 1 I Tn Northern N -3 mff 

HwdfSUilCS 
6 O 1 f t Pin Hd 
Bo- 1 ? 1 9 
Bur-n»p|fe WN 

c»p?' #9016 

Piease rush me my FREE 
Discount Catalog 1 
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Boring holes for screws 




Basic approach to boring screw entry holes Involves three steps: 
pilot hole (left), shar ik clearance hole with masking tape depth 
gauge [vnlddlef and countersink hole for screwftead. 



Screws are superior to nails 
for joining a wide variety of 
wood component^ especially 
when extra holding power is 
required- They do F however* 
need clearance holes* to make 
driving the screws possible, 
and to prevent the wood 
from splitting 

For the most common 
wood isei-ows — the fkuheari 
type — three holes are re- 
quired, The first is for the 
threaded portion of the 
screw r It’s called the pilot 
hole and should equal the 
diameter of the screw- body 
mi tut* the threads. The sec- 
ond is called a clearance hole; 
it should match the diameter 
of the screw shank— the un- 
threaded section of the 
screw body. 

The third hole is bevelled 
for the rtcrewheari. It must 
be either countersunk flush 
with the wood surface or 
counter bored so the head 
can be driven below- the sur- 
face and covered with wood 
filler or a wood (dug. 

This series of holes can be 
bored easily and accurately 
using three different drill 
bits. First you bore the pilot 
hole, then the shank clear- 
ance hole and finally the 
countersink hole if the head 
will be flush. However, if the 
serewhead requires a coun- 
terbore, this hole should be 
bored first for an accurate 
cut that will finish cleanly 
later. 

The steps mentioned 
above can at&o be performed 
in a single operation using 
various specialised bits 
shown in the photos here. SM 




Countersink bit jPeftJ matches size and shape of fti 
screw, it replace? three bits (right] because h 
bores all holes In one step. 



Fixed collar on countersink (left} prevents bit 
from countertrarlng, But adjustable countersink 
fright) can sink and countertwe, 




Adjustable length bit (left) h« pilot, shank and Adjustable length bfi r however, is very versatile 
countersink bits in one tool, Thin pilot bit does, became It can sink and countertwre for same size 
tend to break easily (right]. screws of cflfT&mnt lengths. 




Screws can be Installed three ways: flush fleTtl, 
1/S-ln. countertjore for wood filler {middle], 'A-ln. 
COuntOfbOre for wood plug. 



Other methods; Machine screw [Jeftj If counter- 
sunk, carriage bolt f middle) has clearance hole 
only, bolt needs wide counterbore few washer. 
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Get in on the 

in SMALL ENGINE 
service and repair 
Start yur owe rmnev 



INFLATION! 

Cash in on the 
huge demand for 
small engine repair. 

Work part time, full time 
right at home- we help you 
every step of the way. 

IBMM IWMMSlI 



IrtjuM a shurt sifite, you can be ready lo 
jnin oat nf the fu-EcM gracing irtcJu^t r ks 
in AmLncu, . , un indusln « here quali- 
fied men arc multing iVum $25.0(1 to 
V.10JM) pt-r hmirn p + anil thal’s jual for 
labor ParlSi Engines and qcccvmru-H add 
even more So the profit*. 




Bccuuvr [he Small tiij’mc industry has 
prom] mi ijuirkly, an ucutc shr>rta^t. 1 nf 
qualified .Small Engine e viel* 

throughout the country. In fact, H\ nni un- 
usual For a good *m&N cnglfie in-an U> be 
three 10 fnnr weeks behind in the summer 
:md at a w eek behind in the w Lnler. 
When you see how many small engines art 
in use loday. lt n S easy In understand wh> 
qunlinrtl men command lucto high prints 
— as much &S $40.95 Ibr a simple tune-up 
shuE lakch less Ibanan bourt 



65 -million small engines 
are in service today! 

That's right — there are over sisfy -five 
million 2-cycfc md 4 -cycle small engines 
in service ucrois the U.S.A. That’s the 
official count from the Engine Service 
Assn-, and new engines are being built ai 
a rate of one- million per month! With 
fully accredited and approved 
Pole y -Be ka w training, you can soon 
have the skill and knowledge to make top 
money servicing these engine*. Home- 
owners and businessmen will seek you 
out and pay you well to service and re- 
pair I heir lawrnnowers, fillers, edgers, 
power rakes, garden tractors, chain 
saws, mini -bike$, go-carls, snowmo- 
biles, generators, snowblowers, paint 




No experience necessary. 

You don't need lobe a ‘born mechanic’ 
ur have prior experience. If you can read 
vlhj tun m-uhter this prohlablc trade right 
he home, in your sparetime, without miss- 
ing a single paycheck. Lessons are fully 
illustrated— so clear you can't go wrong, 



You receive trade secrets 
and business plans. 

We guide you every -step of the way, 
including tested and proven instructions 
on how lo gel business, what to charge, 
how to get free advertising, where lo get 
supplies wholesale ... all the "'tricks of 
the trade"- P - nil ihe inside facts you need 
to assort success right from the start. 

tntrfliSfld Income 

r Tve had about S 
year* erptr irHte 
rfpwrinv jnwH en- 
gines . , ■ bw-f r<“ 
pain were anly 
t ttinor ... until 1 
Tfurfrd thr Foley* 

0thaw Courser taker H SEric* 
Campbell, C^iNirnis 

With our famous leanvby-doing’ train- 
ing method, you gel practical ' hands-on’ 
experience with specialized look and 
equipment that you'll receive with your 
training plus a brand-new 4 HP engirw - 
all yours to keep , J 

SEND FOR FREE FACTS1 

You risk nothing by accepting this 
offer to find Out Foiey-Belsaw 

training can give you ihe skills you need 
to increase your income in a high-profii, 
recession-proof business of you/ own, 




You get all this Professional equipment with your 
course, PLUS 4 H.P. Engine . ... ALL YOURS TO 
KEEP. . . . AIE at NO EXTRA COST. 




Send TODAY 
for this 
fact-filled 




Ju*l H|| lu and mail coupon Wow (or 
send pfistcardl to receive full information 
and details bv return mail, DO IT TODAY! 

FOLEYBELSAW INSTITUTE of 
SMALL ENGINE RERtIR 

5M16 Field Bldg.. Units Cltf. MG U111 



FRFF There is NO OBLIGATION end 
1 nt - u NO SALESMAN Wi Cell-everl 




teMa hfl*f yflu 

la bE your own Ims* 
iff a profitable SpareUme 
or FullEimB busiwss nl 



Yi.li- 1 PLUS camnleir 

Otter! 



en mu- 3P-Oay 

MO RISK Tri»l 



F0LTV-0EL5AW INSTITUTE MGt E Fill D BUILDING 
KANSAS CITY. MISSOURI Mftl 

C YES. pteasE send me the FREE booklet foa! 1 
lives lull duidiib About staftiftg rrty own bu&iouss m 
small Engine Repair I understand ihef* 15 ng ftMigalipn 
and that no salesman will call. 

Null 



Chy_ 



Bp 



“I 
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Lady Liberty's ride 



Narky's I ICKRc Sportsters now get the 
aM-^uminum Evolution V-twIn engine?. 



You've got to give the Ha r- 
ley-Davidaon folks a pat on 
the hack. First, the manage- 
ment rescues the company 
from the brink of extinct ion, 
then they reintroduce a 
much loved model at a genu - 
incly competitive price. Thai 
883-cc Sportster carries a 
SS9S5 bottom lino, and is es- 
pecially attractive because it 
uses a downsized version of 
the thoroughly modem Evo- 
lution V-twin engine. 

The latest news from Mil- 
waukee Es the ivieasr of an 
1 1 00-cc Liberty Ed ition 

Sportster, (XLH shown 
above) tarted up with metal- 
lic black paint,, pinslrtping 
and Liberty fender graphics. 
The Liberty Edition series, 
which will also include Low 
Rider and Electra Glide 
models, are H-O's salute to 
riders of all-American mo- 
torcycles. For each one sold, 
the company will donate 
$1 00 toward the restoration 



of the Statue of Liberty. 

Beyond the patriotic rea- 
sons, there are some other 
items that make the XLH 
1100 worth it close took. For 
starters, l he 67*cu.-in. ver- 
sion Evolution engine offers 
a ^percent power boost 
over the 54-cube (883-cc) en- 
gine. The all-alumitium 
powcrplanL ha^ a black paint 
treatment with highlighted 
edges, and pumps out G3 A.- 
1b. of torque. Service inter- 
vals have been stretched to 
5000 miles for the new mod- 
el, Loti. Most other engine 
details are adapted directly 
from the 1340-cc version of 
the Evolution engine, a unit 
we found ever so agreeable 
in the recently tested Low 
Glide (see Unde Mikes* page 
m. Dee, m 

The Sportster model origi- 
nally appeared in 1957 as ihe 
first American Musclebike. 
Now, nearly 30 years later, 
the 1 100-cc model goes a long 



way to re-catahlirii Harley- 
Davidsou's position of an im- 
age leader amt producer of 
machines with a thorough - 
bred tradition. For $5199, 
the big-inch Sportster makes 
more sense than anything 
we've seen in a long time 
from the venerable Ameri- | 
can bike builder. 

Waste no motion 

Cyclists of the human- 
powered variety know that 
most of the work in pedaling 
occurs in the part of pedal 
rotation between ihe Lop of 
the pedal stroke and the 
l*o3nt where the leg reaches 
full extension. Trouble is, 
the currently popular ar- 
rangement of chains and cir- 
cular sprockets forces the 
rider to nearly ^ of his 
leg movement and a lot of 
energy. 

A new approach comes 
from the Aienax company — 
a lever-action propulsion 
system , The only movement 
is up and down over a 100° 
arc, each downward stroke 
pulling the chain around a 
sprocket on the rear wheel. 
The chain also pulls the op- 
posite pedal back up into the 
ready position. 

The mechanical parts are 
different than a conventional 
bicycle, though not necessar- 
ily more complex. The chain 
itself ss moved by transmis- 
sion bars (called Transbars 
here) attached to the back 
end of the pedal levers. Gear 



raLin changes .are accom- 
plished by moving the drive 
chains up nr down the Trans- 
bar, done with a single post- 
Li ve shift control. Finally, a 
seesaw idler changes the di- 
rection of the chain to allow 
up-and-down pedalling. 

On the road, the Transbar 
hike's rider uses leg move- 
men cs chat are similar to 
walking and jogging. The 
long pedal lever dimension P 
along with the rider's option 
to vary stroke length, gives 
a drive ratio range that 
Alenax claims could only be 
duplicated by a 29-Kpeed 
transmission in h conven- 
tional bicycle. Since the 
technology used is so 
straightforward, anyone ca- 
pable of maintaining a con- 
ventional 10-speed can do all 
his own upkeep on the 
Transbar bikes. 

Alenax (50 Spcnccrport 
RrL s Rochester, NY 14606) 
will be marketing a variety 
of models, led off by the TRB 
11)00 at $490 (see inset pho- 
to). There's also a Mountain 
Rjke model TRB 5000 at 
$499, constructed of chrome- 
mo I y butted tubing and car- 
rying all the latest thinking 
in frame geometry. The 
Tranabar System is certainly 
nol the first, ^or last, new 
wrinkle in bicycle drives, but 
it'p nice to know that the 
world's inventors are still at 
work improving a vehicle 
that's remained unchanged 
for so long. M 



Transbar syiictn propers the bike with a short 1 00 pedal stroke. 
Transmission bars, attached to pedai levers, pull the chain over twin 
sprockets mounted to freewheeling rear wheel hub. 



Cycles 



BY NORMAN MAYERSOHN 
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Assemble it yourself and drive a great bargain. 



Classic Motor Carriages, the uwld’s largest 
replicar assembly manufacturer, presents its 
classic tine far the 80s. Millions af dollars have 
been spent in engineering research to enable 
Classic Motor Carriages to produce the finest 
Tvpfitar assemblies available. Getcoat finish . . , 
no rusting everf A It replicar assemblies are fully 
watrattteed by a company that cares. 

Classic miners report gas mileage of 30 '34 
.WPG Our tvplkar assemblies r~~ 
are designed far the 

person of average 7'*^ / 

mechanical * 

skills using 
ordinary' tools. 



Fill out the coupon below and begin the 
most rewarding experience of your life. 



i 1 

CLASSIC MOTOR CARRIAGES | 







IGdftf VW J'th PA) fktx W 
tf turn t Horidw * iQS4. { Wf-fl'W 

Frt 91M 9PM Silt JPI# ^ Hf ft IUM 4PM 

Urtt-l a&ed is $i #a, for u full color brochure 
tiruf consumer buying gu ide jar Replicor 

Aswmbfyi Gctzeilc — Classic speedster 

Classic TD Classic Speedster C 

inclosed is ea. for a full color brochure on 

the handcrafted. factory-finished. 

Gazette 



Same _ 
A titiresA . 
City 



Phone 



Mu It 1 - 



*p- 



Home f 

Please charge pit myi MasterCa rd 

I'jMuI — ^ \m Express 

Acct. Wi. Exp. Date, 

Mgtutiure 



I 



~1M-E 



look Jot our displays ol airports in Amarilio . Baltimore {Washington International. Boston. 
Chicago. Cincinnati. Ciet e fond , Dallas . 1 Love^ Detroit, Grand Rapid*, Cuff PoritB ifoxi. Jackson tittle, 
Kennedy. laCnardia. Memphis. Miami. MinueapottsiSi. Paul. Monterey, V*tt Orf^anT, Pa im spring*. 
Phoenix, Portland, Reno, Son Jose, Si. louis. Tulsa. 

V: JJMfnr Classic Motor Carriages Inc. Som e equ fpment depicted is optional 





\bu’ II learn electronics, avionics, aircraft 
maintenance, health cane sciences, man- 
agement or logistics— the Air Force will 
train you in one of more than 200 technical 
specialties America needs today. 

You’ll get hands-on experience with the 
latest equipment, and we’ll pay 75% of your 
tuition for off-duty college courses, to get 
you even further. 



Whatever your goals, the Air Force wiU 
equip you with the skills to get where you 
want to be. 

If you're looking seriously into your 
future, Aim High to a future in the Air Force. 
Visit your Air Force recruiter today or call 
toll-free 1-800-4 23-USAF 
(in California 
1-800-232-USAF). 



•4'f' 









: -5 



We’ll pay you to take 
the most exciting classes anywhere* 




Electronics 




Shedding new 

The light bu lb isn't something many of us bum the midnight oil 
to think about, and little* wonder. The basic desip* of the 
pedestrian incandescent hasn’t changed much since 'Thomas 
Alva Edison invented it by gaslight in LKT9. Stated simply, 
electrical cuircnfc makes a filament gknv white-hot. Thus 
converted to heat, some of 
this electric energy is re- 
leased a 5 a visible light pleas- 
ing to the eye and flatt eti ng to 
skin tones. 

Compared to fluorescent 
Lighting, incandescence is def- 
initely inefficient. Much of the 
energy consumed is wasted as 
heat, which in turn wastes 
more energy because that 
other not- Loss appliance- — the 
air conditioner — has to work 
harder or Longer, The incan- 
descent self-destmcU after 
about 10AA hom-s. 

Despite its spendthrift per- 
fomumce, incaiulesocnce re- 
mains the illumination of 
choice for most households. 

Edison's brainstorm is small. costs less than a buck, and most of 
us have yet to take a shine to the color-draining effect of 
fluorescence on faces, clothing and furnishings. 

This may tse about to change. There’s a new breed of 




Above, Marathon Torch. Bulb 
construction diagrammed below. 



MARATHON BULB 

construction 





fluorescent fight bulb that 
scsi? we into a lamp socket just 
like an incandescent emits a 
similarly pleasing light, yet 
manages to retain the fluores- 
cent's energy economy. Such 
bulbs are available from (fen- 
eral Electric, Sylvania and 
North American Philips. The 
latest entry to the field of 
efficient illumination is the 
Marathon bulb from Japan's 
Mitsubishi. 

What makes the new fTuo 
re scent so small and warm in 
tone is the rare-earth phos- 
phors that coat the bulbs. In a 
conventional flunrescnnM uhe 
light. current passing from 
one end to the other vaporizer 
mercury' to create m arc that 
emits invisible ultraviolet 
light. A phosphor coating on 
the tube turns the ultraviolet 
tight into visible light. 

With no filament to boat, 
the fluorescent uses less ener- 
gy, run* cooler and lasts long- 
er, Trouble is, the color tone 
of fluorescent Light has never 
been a favorite at the makeup 
mirror* Moreover, fluores- 
cent tubes have to be large 
because the phosphors deteri- 
orate if they 're too close to the 
arc. Rare-earth phosphors 
hold up better under current. 
And they convert ultraviolet 
into a warm tone that's close 
to that of incandescent bulbs. 
Mitsubishi, in fad, offers 
Marathon bulbs in two light 
temperatures. There's a 28tKT 
Kelvin version that's close to 
incandescent^, and a otKKT 
Kelvin bulb that simulates 
sunlight, fur accurate repro- 
duction uf colors. 

The bulbs are available 
frosted or clear, round or cyl- 
indrical, in two wattage^ The 
13- watt Marathon gives the 
light uf a 50-watt incandes- 
cent; the 15-watt is equivalent 
to 60. Either costs ami is 
rated to last 9000 hours — 9 to 
12 times longer than an incan- 
descent, according to Mitsu- 
bishi. That might seem ex- 
pensive but the company 
claims it* Marathon uses 75 
percent less energy and also 
runs cooler, thereby saving 
air-conditioning costs. To pro- 
mote the bulb. Mitsubishi's 
packaging it with a fixture 
called the Marathon Torch 
(mi It comes in four colors, 
and may be wall- or ceiling- 



WatchCam home security setup 
mates 4-in. TV and v^dwtsrrwra. 

mounted, or Used as a table- 
top lamp. Also included is a 
half-price coupon for 4 a re- 
placement bulb. 




Sony has Oaken the tuner out 
of its portable WatchMan TV, 
replaced the input source 
with a small vidi^jcuirierj and 
come up with a home security 
system called WatchCam. 

The tiny, low- Light videoca- 
rnera has a built-in micro 
phone, and comes with a fi- 
sheye lens and mounting rack 
for installation in standard 
door peepholes. The camera 
also may be wall-mounted for 
use, say, in a child's bedroom. 
A 67-foot coaxial cable comes 
with the $500 package. Acces- 
sory' cables extend that range 
up to *M) feet. 

Electronic 

Phonebook 

The little black book or what- 
ever else you record phone 
ndinbers in might become ob- 
solete if Mura's AP2002 tele- 
phone catches on. 

Resides being a 2-line 
speakerphone, the AP2002 
($140) stores up to 200 nurm 
bers in its memory. To dial, 
you simply spell the name of 
the paily you're calling on the 
unit's alphanumeric key- 
board. Those numbers can be 
changed at will. In addition, 
the AP2002 piuvides tha-eo 
direct-access keys for one- 
touch dialing of emergency 
numbers. 

Other features of the 
APMB include switchahfe 
TouchTone or rotary dialing, 
and a liquid-crystal dis- 
play,. 1W 
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Hot ones for the cold 

Tough Ford Bronco and Bronco II. 



Bronco alread y leads its class 
in power. Now there’s a powerful 
new V-6 in trim-size Bronco II. Plus 
new ‘Touch-Drive*’ option to shift to 
4WD high at any speed. And Eddie 
Bauer luxury is offered in both! 



Try a gripping expe- 
rience this winter— in a big 
Bronco with optional 
seating for up to six-or a 
trim Bronco 11 that seats 
four. Both give you the 
4-wheel toughness and 
security you want -to 
power your 
way through 
snow or 
plow 
it aside. 

New 2.9L 
V-6 power! 

Bronco Li's big, new 
2. 9L engine chums out 
power that nothing in 
its class can match - 
140 surging 
horsepower* It's 
standard, at no 
extra cost. 

New "loach- 
OriaeT 

Bronco II 
shifts electrically 
from 2WD to 4WD 





high at the 
touch of a 
button with 
Ford’s new 
'Touch- Drive' 1 
option. That's 
at any speed, without 
stopping or getting out. 

Big Bronco power. 

America’s best 
y seller in its class** 
Bronco comes with a 
high-torque 4.9L Six. 
standard. Or get a 
5 0L V-8 with electronic 
fuel injection. There’s a 
5.8L V-8 with 4 -barrel 
carb, too. It turns out a 
massive 210 horsepower. 



considerably mote than 
Blazer’s biggest engine!* 

Ibogh 

4x4 suspensions. 

Both Broncos offer 
independent front sus- 
pension, to absorb those 
off-road jars and jolts. 

And to keep wheels glued 
to the ground for solid 
traction. 

Both give you a 
proven 4-wheel-drive 
system and manual lock- 
ing hubs standard. (Auto- 
matic locking hubs are 
optional on big Bronco. ) 

And both offer the 
special look and luxury of 
Eddie Bauer editions! 

Eddie Baaer Broncos. 

Eiddie Bauer models 
feature unique two-tone 
paint and trim. High- 
styled interiors with dual 
Captains Chairs, tilt 
wheel, cruise control and 
more. Plus Eddie Bauer 
tote and garment bags. 







And Ford's Extended 
Maintenance and Limited 
Warranty coverage. Ask 
to see this warranty when 
you visit your dealer. 
Best-Built 
American Trucks. 

At Ford. Quality is 
Job 1. A 1985 survey 
established that Ford 
makes the best- built 
American trucks. This Is 
based on an average of 
problems reported by 
owners in the prior six 
months on 1981-1984 
models designed and 
built in the U.S. 

Lifetlme 

Service Guarantee. 

Participating Ford 
Dealers stand behind 
their work, in writing, 
with a free Lifetime 
Service Guarantee for 
as long as you own 
your Ford car or light 
truck. Ask to see this 
guarantee when you 
visit your participating 
Ford Dealer. 

BttcWe Up- 
together we can 
tan Etna. 

baser! on $AE 
Standard!] 349. 

* "Eased on 1985 Mode] Tfer 
TVyMwfctfWrtHi' 
reial! delifrenes ihrough 

July- 



BEST-BUILT 




AMERICAN TRUCKS 



Computers 




BY RON SCIBILIA 



Executive notepads 







i ■: 



NEC's StarJet: more eye-appeal, 
no gain in weight or price. 

The lap-top portable has yet 
to explode the way industry 
pundits were predicting, but 
the computer manufacturers 
haven't lost the faith. Sever- 
al are working haid to make 
portable personsi! computers 
(PCs) more useful, as illus- 
trated by some very recent 
developments. 

Heath Co., a Zenith Data 
Systems subsidiary, has an- 
nounced a new lap-top, the 
ZP-lSO. It |iacks a hi of [.low- 



er into its 7.7 pounds by stor- 
ing data in nonvolatile RAM 
(Random Access Memory) in- 
stead of a floppy disk drive. 
This practice, pioneered by 
Tandy r MEC and Hewlett- 
Packard. results- in a lighter 
unit that, with no sensitive 
disk drive to get banged 
about, makes for a superi- 
traveling companion. 

The ZP-150 offers a 
Inline by HG-eolumn 
liquid -crystal dis- 
play and comes stanp 
lard with 32 kilobytes of 
enough for about Ifi 
double-spaced typed pages. 
That memory is expandable 
to a whopping 41G P 000 bjles. 
The portable computer incor- 
porates a 300-baud modem for 
telephone data communica- 
tions. Also standard is a par- 
allel printer port, RS-232C 
serial port (for printer or ex- 
ternal high-speed modem), an 
audio cassette recorder fjort 
and a telephone jack for the 
built-in modem. Ten A A alka- 
line batteries |wm r er the ZF- 
150 for up to 10 hours: the unit 
also comes with an AC power 
converter. 

What's most interesting 




1 ’ HlJMl 
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Sharp PC-2500: Color notepad, 

about this new lap-tup Is its 
built-in applications programs 
“firmware, 0 Microsoft Corps 

It's installed in a hefty 224 
kilobytes of instantly avail- 
able ROM (Read-Only Memo- 
ry) that executes directly 
from RDM without taking up 
previous RAM sp&ce to load 
programs. The works pack- 
age consists of six applica- 
tions, including somewhat 
scaled-down versions of Mi- 
crosoft's WordStar word pfxr 
cessor. Multiplan spread- 
sheet and GW- BASK 1 . WORKS 
also includes a calendar /akrm 



Heath Z-150: Programs In 
ROM lave RAM few 
data storage. 



program. database 
management filer and a tele- 
communications program, A 
Systems Manager overseer 
pregrain lets you access prn- 
gi^ims, manage files and ex- 
change information from one 
program to another. 

Heath is offering the ZP- 
150— in fully assembled form 
only— at an introductory’ 
price of $1 1^5 . after which the 
price jumps to $1995. 

NEC Home Electronics, 
meanwhile, is upgrading its 
PC-8401 A Starlet portable by 
enhancing what> considered 
the Achilles 1 heel of virtually 
all lap-tops: the display. The 
rtew r version, dubbed the FC- 
8401 A LS "Portable Office," 
keeps screen resolution un- 
changed at 480 by 128 dots 
and retains a Inline by 80- 
column text display, but uses 
a larger 9Vi by 3-inch LCD 
screen. The result. NEC 
says, is substantially larger 
characters and, the supplier 
also hopes, better readability. 
Weight on the latter-screen 
unit remains unchanged at 
under 6 pounds, as does the 
$990 price Lag. Battery life 
also stays the same, according 
to the supplier: eight hours of 



continuous use with four 

alkali C cells. 

Tandy Corp, has a new 
wrinkle for fans of its TRSv 
80* Model ion and Model 200 
that helps answer the ques- 
tion: What do 1 do when I fill 
up the RAM with data files? 

Newly available is a bat- 
tery-powered disk drive that 
weighs only 1 % pounds and 
measures 2 hy by 6 *a 
inches. The unit runs on four 
A A batteries or AC Operat- 
ing software comes on a dis- 
kette supplied with the drive. 
To initialise the drive, the 
user types in a 3-line basic 
program. Displayed on the 
computer 1 * menu Eire Lom- 




mands for formatting disks, 
saving, loading and other disk 
functions. The drive transfers 
data to and fi-om memory at 
19,200 baud — fast enough to 
handle a typical 2000-word 
text file in about six seconds, 
FYSce is §199.9i3. 

Sharp Electronics also has 
unveiled a new under 3- pound 
computer, the PC-2500. It 
features a built-in 4-color plot- 
teleprinter. The $395 com put- 
er measures ll 11 /^ inches 
wide, inches high and 

8^ inches deep, and man- 
ages to offer a full-size type- 
writer keyboard with eight 
special function keys, a 4-line 
by 24 -column liquid -crystal 
display with ISO by 32-dot 
graphics, aerial inputbutput 
port, and built-in software for 
spreadsheet building and 
graphic plotting, Skmdard 
memory for the Sharp porta- 
ble is 5K-RAM, but optional 
credit card-size 8K or 16K 
RAM cards are available. The 
PC-2600 can run fur up to 100 
hours on its rechargeable Nj- 
Cad batteries. IK 
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PERFORMANCE COUNTS. 

THE THRU OF REAL CIGARETTE TASTE IRA LOW UR. 



VANTAGE 







■ J REV M5L D i T LHELA C£n LH'J 



9 mg B 'W. 8,7 mg r nicoune sv- (w>r cigarette by FTC meihod. 



SURGEON GENERAL'S WARNING: Smoking 
Causes Lung Cancer. Heart Disease. 
Emphysema, And May Complicate Pregnancy. 
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Bestseller _____ 



JOIN the *1 Club for Today’s 



* ne sts.ss 



* 00$- 



* 



5960- $27.95 

jKMIOla •«. a ] 



POPULAR SCIENCE BOOR CLUB-fhe # I book club for today's 
dQ'il'yQu.rse\fer— Invites you to take your pick of the best new. 
hard-"to-f ind handyman books published today- take any 3 for Just 
$3-951 Values up to $95.S5t JVeariy 50 books to choose from! 



As a Club member, you get first choice of today's best new, 
bard- to- find handyman books- Gunlitu Book* from the top 
how-io publishers. ..Autficrri thrive bock* by master builders, 
woodworkers, home craftsmen, construction experts ,..€J#sr 
ifiou^DiB IhwIc* illustrated with step-by-step photos, draw- 
ings... everything you need to do it yourself and do Lt right! 

You always choose from eream-of-tbe-crop homeowner- 
handyman books on every important do-it-yourself subject; 
Home Repair & Improvement, Woodworking, Furniture Build- 
ing, House Building, Wiring, Plumbing. Masonry. Cars A Car Re- 
pair. Energy Savers, Home Remodeling.., and much more. Club 
members may also select original custom- written "Popular Sci- 
ence Books 11 [see titles with *}, Each written on an important 
do-it-yourself subject., .each published specifically for PSBC 
and offered nowhere else at Club discount! 

NO-RISK GUARANTEE: If not completely satisfied with your 
three joining selections, after 10 days* free trial examination at 
home, simply return the book^ at our expense and your mem- 
bership will be cancelled. Whatever you decide, the Shop Chide 
is yours to keep FREE! 



+ 1200 . S 14.85 Paper (count as 1 } 



194. $32.95 

[count* u 2) 





5829. 119.95 * 1 50. $22.50 * 097. Si 3.95 
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5157- 117.95 




5943.S19.95 





5B30. $28.95 
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Do-It-Yourselfers! 

Take any 



You Alftiply Agree Id buy iuaE Iwa mare regular selection* 
or alternates at rcjmiu Club prices within a year. 



with NO-RISK Free Trial Membership 
In POPULAR SCIENCE BOOK CLUB 



HOW YOUR CLUB WORKS 

* First, you. choose any three do-it-yourscli books shown here for just 
S3 £J5 plus delivery and handling Send no money now. lfaur books 
will be wnl rlghl away along With your Fltl SHOP GUIDE 

* Then, about every four week* (14 time* a year], you'd receive a Club 
Member's bulletin describing Lhr coming new Main Selection and Al- 
ternate Books also available. ( In addition, up to 4 times a year, you may 
receive selected mailings on seasonal and annus] products of special 
InLercsL to the membership — many at giant bar£alns!l If you want the 
Main Selection only, do nothing, ft will be sent' automatically. If you 
don't want [tie Main Selection, or want an Alternate Book, or no books, 
simply Indicate your wishes on the handy form that comes ^vith the 
bulletin and return it by the date shown. 

* Ybu will always have at Least 10 days tn which to do this. BuL In Lhe 
unlikely event that you don't have 10 days, and you receive an un- 
wanted selection, you may return It at our expense. Ytmr only obliga- 
tion Is to buy just two more selections or alternates at regular Club 
prices within a vtar. After Lhat. your membership may be cancelled 
by either you or the Club. 

* Diflcaaoitl Club books arc comparable In everv way to lhe original 
publishers" editions, yet you mav save up to E>0 % and sometimes 
more on many special bargains offered each year in Lhe Club. Tb be- 
come eligible for these bargains, mall the postage-free card todayf 
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It’s Unanimous 



(Even the competition says ESCORTS the one to beat) 



Its easy to who sets me pate in radar 
warning. Just read all the detector ads. Most 
of them claim to be as good as ESCORT. A few 
say they're better 

At least they agree on one thing. ESCORT 
is the one they have to measure up to 

A mortem cteulc 

ESCORT was a radical piece of electronic 
engineering m 1976 when IE was introduced, 
the first practical use of superheterodyne tech- 
nology to warn of police radar. Car and Driver 
magazine saidA-th# niter defector concept 
ha* finally llv*d up to Us pi om Im."’ 

Since then, our engineers have never 
stopped refining that technology. ESCORT may 
look the same on the outside, but it never 
stops getting better on the inside, 

Standard of com pari ton 

Now, when experts refer to the high-water 
mark in radar protection, they automatically 
torn to ESCORT. In March of this year, Car end 
Driver published its latest detector test, this one 
comparing remote-mounted models. ESCORT 
is designed for dash top or visor mounting. But 
the magazine included ESCORT in the test 
anyway, as I ho reference against which the 

performance of the others would be measured, 
ESCORT scored 412 points in the final rating, 
compared to 274 for the highest -finishing 
remote. You might say the comparison showed 
that there is no comparison. 

A reputation 

Seven years is a long trme in the radar 
warning business, but there is no shortcut to 
a good reputation, Car and Driver sard. “The 
ESCORT radar detector ltd*ftriytht leader 
In tliO Held In vpiuo 4 customer service, and 
performance...* 






ESCORT is sold, in one place only, the 
factory that makes it. This lets you deal directly 
with experts. Any of oui staff of over 60 sales 
people will be glad to answer any questions 
you may have, about ESCORT or about radar 
in general, 

We've been solving people's radar problems 
since 1978. How can we help you? 



fry ESCORT at no risk 

Take the first 30 days with ESCORT as 
a teat, if you're not completely satisfied 
return it for a full refund. You can’t lose. 



ESCORT is also backed with a one year 
warranty on both parts and Fabor. 



e/ntrEtj r^m 

«jw?isemereis ratfar datfscl&ft 



ESCORT $245 ■: OH res, add $13.4® ta*) 

TOIL FREE t .800443-1008 



So it's easy to understand why other de- 
tcctois would try to stand <n our limelight. 
ESCORT has seven years worth of credibility, 
the one Quality that money can't buy m this 
business. 

Check our reference* 

Credibility doesn't come from extravagant 
Claims. It comes from satisfying cuslomgrs. 
You probably know someone who owns an 
ESCORT l nearly a million have been sold). So 
ask about os. 

ESCORT pioneered superheterodyne receiv- 
ing circuitry. Ask if our radar warnings always 
come m time. 

ESCORrs reporting system combines an 
alert lamp, a vanabSo-fate beeper that distin- 
guishes between X and K band, and an analog 
meter, all fo give an instant indication of radar 
strength. Ask if our warning takes the panic 
out of radar. 




By mail send to address below. Credit 
cards, money orders, bank checks, cer- 
tified checks, wire transfers processed 
immediately. Personal or company 
checks require 16 days. 



ESCORT 

RADAR WARNING RECEIVER 



Cincinnati Microwave 
Department 10 CH>&B-A 13 
Qn-e Microwave Plaza 
Cincinnati, Ohio 45296-0100 



Tyne *\ -taiMaFKT Pw wleftle taf-fri tcmed* eh s htm. Sunday or« putHk; eati a atamans. Ch«hwe-al liiiin^s. 

E 1-&SS CWEBin^l! Mcr mtmejnz. 
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Lt grttiL cnirwrs, action! 
In the 111m ,r MOn*y Pit" 



grand staircase cal lapses . . . and h Hthcn wiring short tlrcu I is 

rocketing turkey out ot the oven, 



lob crashes through flw 



back wall of house falls out 



How Spielberg 
makes a house 
fall apart 



The special effects around 
your house are probably pret- 
ty njn-oHhe-mitl: You watch 
as the paint lifts off. forming a 
blister that explodes and 
loaves peots hanging under 
your eaves. Things like lhai 
But she special effects in Ste- 
phen Spielberg's movte “The 
Money Pit/' directed by Rich- 
ard Benjamin and being re- 
leased now. look like the work 




Shelley Long and Tom Hanks 
are bowled over thinking they 
got a deal on a home. 




Do-li-yourieff, ha! ft i going to 
take a Jot more to keep this 
handyman s speclaf together. 



of a demolition team. Actually, 
the devastation is a sfeighi of 
hand performed by a magi- 
cian ol speaal effects. Mike 
Wood, and sludk> technicians 
and carpenters who possess 
the art ol building somelhing 
designed to fall down on cue. 
When we visiled ihe Kaufman 
Astoria studios in New York, 
we watched ihe construction 
of a magnificent oak staircase. 
It looked like it would! Iasi for 




cables 

'■HIDDEN 

IN 

STUDS 
SHEA ft 
NAILS 



ONCJFF 

VALVE 



PULLEYS 



HTOffAUUC 

CVUNDER 



generations, bul in a lew days 
it fell out from under Tom 
Hanks, almost leaving Shelley 
Long a widow. Tom and Shel- 
ley are the couple in ' The 
Money Pit" who are suckemd 
(by Maureen Stapleton) into 
buying a house that appears 
lo be a steak Well, they've 
been bad. You'll recognize 
some ol your own homeown- 
ing difficultiS'S—bul not, we 




It s an easy Job moving the luh 
dowmtairs from upstair* bath- 
room It you're in specie! effects- 




We ve got each other, but can t 
we call Ihe super? The biggest 
commitment 1$ Owning a house. 



would hope, a whole wall fail- 
ing down. The drawing above 
shows how a little hidden 
hardware can be armed to 
shear all the nails in e wallfe 
studs. Timber' Lath and 
laughs all over the place. 



EUiror define E^kn^ 

Aivvani EiP.iqt TrtJ FvKii 
CcnhaxjCU 1 ! Bi Kir! Tuitl. PiC* 
GrrenfiAjt. Rn l\,m\ VcnwrlFf, F-ran 
GcifcJen Priii F Hlj'.-I Jttfin Rprr.f* 

5 - ■ Jnlinyon, Cflinerir** Crfrtai 
StFvf E&kow. Chn^ Fy!itcHfll 
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WEATHER 



Study teams 
track aurora 



SABRE (Sweden And Bnlam 
Auroral Radar Experiment) is 
using sophisticated radar 
sechrmiogy (below) to analyze 



the aurora boreal^ fnodhern 
lights ). Comprised of two ra- 
dar stations in northern Scot- 
land and Sweden, SABRE 
teams are Erackmg lights cre- 
ated by charged solar parti- 
cles striking aimosphertc gas 
molecules. SABRE is tracking 
Ihe aurora to improve high- 
altitude radio communication 

Balloon traces 
acid rain 

The Adjustable Buoyancy Bal- 
loon Tracer (above right) has 
the unique ability to lotlcw 
both horizoniat and vertical air 
motion The 9-tooi balloon en- 
velope contains a helium-filled 
ba lionet (drawing) A moo- 
processor-control led pump 
and valve siphon air to iighten 
the balloon or make it more 
dense The valve system is 
connected to sensors that fol- 
low vertical air and lest lor acid 
ram, \\ will aid in understand- 
ing Ihe effects of acid rain 








n Weather detection system nears 
final stages of development 



'-'I 1 i- a* H4 qj< 

i ■ m i -i - « iv + s 

■ 
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NEXFtAD (Next Generation 
Weather Radar) will consist o< 
a nationwide network ol 160 
S-band Doppler radar sys- 
tems, which will warn airports, 
aircraft and civilians of hazard- 
ous weather. Competitive de- 
signs have been submitted by 



Raytheon (righb and Sperry 
(left). The Sperry system con- 
verts data into computer 
graphics (above). Colors indi- 
cate extreme conditions. 
N EXRAD. by providing an 18' 
minute warning, should re- 
duce the number of lives lost. 
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Yes, those 
really are sails 



Foundaiion Cousteau has 
completed (he Alcyone 
(above! with its cylindrical Tur- 
bosail propulsion system The 



units are hollow, with suction 
vents on bolti sides. A fan on 
(Dp at ihe cylinder draws air 
through the open leeward side 



lo create a iili-puii effect. 
Windward vents an® covered 
Turbosail flaps are orientated 
by a shipboard computer 



Phoenix' fireboat seeks 
to prevent creation of ashes 












SOLAR POWER 



Dne winner (Mercedes' Stiver 
ow, Technology Up- 
date. oage 80. Pec. ’85). 
(here were many technologi- 
cal wrnne^ Following closely 
Silver Arrow's heels was 
Biel (below). headed by a 
wt.™ lechntcal coFlege, with 
428 photovollaic ceHs First in 
ihe hybrid category was the 
muscle-aided Glob* (above), a 
padaksolar craft weighing in 
at a liihe IBB pounds, li at- 
tained a speed of 21 mph The 
technologies will line* practical 
uses laser 



Sun shines 
on winners 

Although Europe's 5-day. 
Sa'S-rniJe Tour del Sol rally tor 
solar-powered vehicles had 



. 




The wond's first caiamaran 
fireboat, the London Phoenix 
has assumed duty on Ihe 
Thames River with the Lon- 
don Fire Brigade Phoenix's 
(wm hull draws only 5 1 .■ (eel o( 
water despite a 51 'ton d*s- 
placemen!. The craft's wide 



beam provides a level table 
for its hydraulic platform and 
its six water cannons, which 
deliver 4500 gallons per mm- 
ute Twin 31 7-hp diesels pro- 
pel the Phoenix to 1 1 v 2 knots. 
It will be used to negotiate 
shallow (teal water 




AGRICULTURE 



Less work 
for farmers 

The Lightspray 1048 is lighter, 
faster and more fuel-efficient 
than a tractor of comparable 
proportions. Despite rts large 
230-gallon lank, ihe Bntish- 
buill vehicle exerts iow. even 
pressure and can spray at 



speeds up to 15 mph Special 
suspension pints keep ihe 40- 
fool stainless-steel booms 
steady. Lightspray is powered 
by a 1600-cc engine with an 
B-speed gearbox and can also 
be used for applying micro- 
granules and granular fertiliz- 
ers. Farmers can treal crops 
and soil very quickly with only 
a minimum ol ground damage 
to (heir land 
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AEROSPACE 



noffl9©(L®av' 

UPDATE 1/86 



Industiy seeks 
home in space 

McDonnell Douglas's Electro- 
phoresis Operations in Space 
(EOS) Program will move to- 
ward an operating space fac- 
tory this summer when EOS-1 
(phclg, tower rig hi) is de- 
ployed in the Shuttle's cargo 
bay. The manufacturing unit 
wil l have 24 limes She capacity 
to separate cells, hormones 
and other proteins as the pre- 
sent unit. The corporation 
hopes to deploy several 
10.000 -pound units. 



— 



AVIATION 



Aircraft 
ice detector 

Dataproducts of Connecticut 
is producing an ice detector 
that tells pilots when their air- 



craft need deicing. Through 
an electronic sensor like the 
one on the Cessna Citation 
t below. right), ice formations 
are recognized and a signal is 
sent Id The cockpit. The deic- 
ers work automatically or by 
pilot control. It also warns ol 
icing conditions ahead. 








Comrade, there's room 



The Antonov An- 124 (above) 
is the latest add-on (o the 
Soviel cargo fleel. Its hinged, 
upward -opening nose section 
permits lull vertical and hori- 
zontal loading While ihe An- 



1 24 is slightly heavier Shan Ihe 
05. is can land on short run- 
ways. It's suited for unim- 
proved runways at remole oil 
exploralion sites, and heavy 
military airlift operations. 




Airlines begin stretching for passengers 



Ltghlwerghl composite aircraft 
components and more power- 
ful, Fuel-eHicfent engines are 
leading to larger planes Carry- 
ing more passengers. Airbus 
Industrie's A320 technology 
will be used m its proposed 
TA11 (nght). McDonnell Doug- 
lass MD-ITk {below) wifi be 
22 Feet longer than its DC-10, 
can seat SO more passengers, 
and fty 500 nautical miles far- 
ther. &oth are expected to use 
CFM 5 56-5 lurbofan. 






ujuumji'u 




low n Qt$£ 
DESIGN 



New engine 

CFM International'S Jate$1 tur- 
boten jet engine 13 scheduled 
for use on several airlines. 
CFMS6-S offers 13 percent 
less fuel burn, fewer risks 
through high Foreign Object 
Damage Resistance, high 
lew engine control with Full 
Authority Digital Electronic 
Conlrol and low-noise blades 
for FAA rule compliance. Air- 
lines may save $1.5 million 
per aircraft in maintenance. 
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Prepare for 
the world of y 
antimatter / 



FermHab's Textron I the 
world's mosi powerful acceF 
erator, will produce proroiv 
antiproton collisions emitti ng 2 
EhlNon electron volts. Par- 



missile 

Tanks and Jo w-f lying aircraft 
will lace A DATS (Air Defense 
Antitank System) in 198B. 
AD ATS lire units use autono- 
mous radar lo detect aircraft 
and armored vehicles. A su- 
personic missile is guided to 
the target with a CO- laser 
beam. A proximity fuse deto- 
nates the warhead and an 
impact fuse detonates a 
charge for armored targets. 



tides from a Cockcroft- Walton 
generator are propelled 
through a 1 0-mile linear 
accelerator (photo right). Anlt- 
protons stored in a debuncher 



are accelerated toward pro- 
tons and hit in the coilider 
detector (photo left). Results 
will yield ongm of universe 
information. 



A real (fast) moving target 



The Navy s BQM -74 C tar- 
gel aircraft has been up' 
graded lo meet new perfor- 
mance objectives. BGM-74C, 
with its new J400-WR-404 
Williams Research turbojet, 
flies higher, taster and turns 
quicker than its tower powered 
brolher. The boosted BQM- 
74C also will give a better 
simulation of incoming air- 
borne threats 






Suited 
for gas 
warfare 

Fn response to the Soviet's 
use ol chemical warlare in 
areas such as Afghanistan. 
Boeing has designed a Tacti- 
cal Lite Support Syslem 
(TLSS) g-suit. TLS5 is woven 
with activated charcoal fibers. 
Along with an onboard oxy- 

gen-generating system It pro- 
tects pnots against dangerous 
chemicals. The garment will 
be effective at 9gs. 60.000 
feet gnd 122' F, The helmet, 
visors and goggles protect 
against known laser and nu- 
clear eye hazards. Plastic 
around bools seats access lo 
legs whore boots and sun 
meet TLSS will allow pilots to 
use present and future aircraft 
regardless Of environment 



Copperhead bite is deadly 



Copperhead is a laser-guided, 
bow-tzar- launched projectile 
that can destroy a stationary 
Or moving targel with a Single 
round. A forward observer ac- 
quires the target and calls lor 
a strike. After Copperhead is 



fired, the observer fixes the 
target. Seconds before im- 
pact, the target is designated 
and the seeker locks onlo re- 
flected energy Copperhead 
extends the area covered by 
batllelield artillery .Tyj 







COPPERHEAD 
FOREGROUND 
□HHjNArOR BEAM 



TAflGCT 
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Once upon a time a group of automotive engineers sat down to 
design the perfect wagon. What they created was the roomy, handy, 
and fun-to-drive I londa Civic Wagon, Ah, but then one engineer 
asked the question ail Honda engineers invariabh ask: “How can 
we make it better?” The answer. Build a truly civ ilized four-wheel- 



Ilie Civic 4\\ I ) Wagun 



















Lost And Found 



The Titanic, lying 2 miles below the 
surface of the Atlantic, is about 



to surrender her mysteries. 



BY CHRIS DAVIS 



White Star Llm\ RMS Titanic. 

This lubel mitxi hr given up when 
the article h returned* The property 
will he deported in the Punter inuifc.** 
— Pati&enger receipt from the Titanic? 



or 

“ ^r' V 



S he was the u n si nknbfcf flagship. Four cily 
blocks long, yihe rose J1 stories high and dis- 
placed Ions, a spectacular steel city 

steaming through the icy North Atlantic uf 2H mph. 

It was a dear starlit night: Sunday. April 14* 1H12. 
More I han half the passengers and crew had gone to 
bed as midnight approac died, hut many were still 
awake, in the firtft-class stnokin)? n^nt. Jotin Jacob 
Astor and a half-dozen friends enjoyed a cigar. In 
the pursers office on the same level, their gold and 
jewelry w ere safely tucked away* One passenger had 
stored an SI 1,CMPU diamond necklace. A Mi Made I- 
phio banker kept $50+000 in gold coins and gold bul- 
lion in the purser's safes. Half the New’ York social 
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The Argo/ Angus submersible is checked 
before being put over the stem of the 
Knott In the hum for the Titanic. 

register was aboard the Fi'Jtrnir, A few 
hours Inter, she Lay 13,000 feel below the 
surface*. Thf- unsin kable ship bad struck 
an iceberg and mink. Lives and fortuned 
were lo^it — forever, it was otice thought 

But La^l iiummer, the rtlriHcr was ret- 
discovered by a learn frum ihe Woods 
Hole Oceanographic Institute, This 
summer, funding permitting, the Wuoils 
Hole team will return for a closer in- 
spection, A second team, funded by a 
millionaire adventurer, also will lake a 
close look at the Titanic . And l he race 
may have begun fur the most exciting 
salvage operation in history. 

The WbkhIf Hole operation p under the 
ilireciion of oceanographer Hob Ballard, 
is more a labor of love than a search for 
riches and adventure. Latft September 
1, at one in the morning, Ballard was 
awakened by excited crewmembers of 
the research vessel Knorr. They had 
been dragging I he submersible Argo/ 
Aitf/fis. searching for signs of the lost 
Titanic. Suddenly a dim blue image $\> 
pea red on a vidtw) screen picking up im- 
ages from the A r$ a /A nyux ? sr 35 mm 
cameras, v if leu equipment and sonar. 
The image now flickering on the screen 
wjih taken at a depth of over two miles. 
It was the unmistakable visage of a 
boiler NoLjust any bailer They had ref- 
rrenee photos made in tftll, and there 
w r as no doubt they were watching im- 
ages i if a boiler fmm the TUati ic. 

Within days news spread around the 
world. The Tituvir had been located. 
Two years earlier a team fn m Columbia 
University hy.fl come dose to finding the 
wreck, but ran out of funds before it 
copid complete i he job. The mission was 
now accomplished- An quickly hs wort! 
spread, common is were beard through- 



AAGQ/ANqUS 
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Afitm render jng shows Tii an ic with stem spi-ir of f as it was discovered 
Phato Taken by Argo.' Angus shows fast summer. A French sonar ship and the research vessel Knurr worked 

Titanic's forward deck booms as they at the surface. The Knor r dragged the Argo- 1 Angus submerJlbJr, 

Pooked last September 1. which produced photos at more XhAn I2.QOO ft. 
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out the un Horse ft exploration eunumi- 
nily: The Titanic is si worthy catch with 
salvage worth hundred? of million? of 
dollar Perhaps morethan a billion. 

Within a month of the discovery, Bai- 
hi.nl hod gone In Congress and oskoci for 
a declaration that the Titanic*^ gravo i? 
Jill InLertjationiii ftlunumont, not Open to 

salvage He a\m asked the wqrtd court 
to declare It a monument. Such u doit- 
ble barreled declaration might, he rea- 
soned, bripga small naval flirt ilia to the 
urea scaring off any adventurer?. 

As we went to press, no official statu? 
had been granted arid there were plenty 
of woulrbbe (Salvagers preparing to 
make their own moves on the Titanic. 

According to Columbia University 
marine ^dentist Michael RawMiu, there 
are only a few vessels in the world eapa- 
ble of Ui tang a man down to the Titan ic r 
One of them- the Ahnn .may be used by 
the Wood? Hole team next summer 

The Atmn carries si crew of t hree and 
can submerge to 14,(300 ft. putting it 
right or] the decks of the Titanic, Afm* 
is equip ped with three viewing porta 
and & pair of manipulator arms. But It 
costa over 510 h 000 a day to ope rale, and 
it? batterbs bold only enough charge to 
give the Woods Hole crew two hours of 
visitation rights, 

Balliml could use the two-man Navy 
submersible Scar. I iff, with a diving rate 
of 20*000 ft. Bui it doesn't have the cam- 
era capabilities or maneuvering ability 
of the Alain, (The Trieste, a Navy sub- 
mursfble that dove uver 35,000 ft in I960, 
is mw retired and would cost millions to 
refit for the 7 V fa irk exploration.) 

The French hit ve a vessel called 
Navtilte, which holds a crew of five or 




ThQ Aluminum shown submerged and 
surfaced It being refitted for * visit lo the 
Titanic fltut summer, A Texas oilman 
hopes to find booty two mi (ei below. 

more and can handle depths around 
12,000 ft. i which would bring it lu the 
top uf the JT tattle* A Wood? Hole 
rtpukesm an says the ideal scenario 
would Send the NqhIHU down with the 
Afrirt to work as a team in doing dosetip 
research. The twn Vessel?, even work- 
ing together, could not do ox tensive bil|- 
vagu work. They might be able to pick 
up a few loose piece?. 

The only other suh known capable of 
leaching the Titanic is the Atuminaui, 
a vessel built by Reynolds Intcnrati-ona] 
in the IHGQh. Her active duty has In- 
eluded recovering an H-bomb off the 



Spanish coast and exploring fur mineral 
deposits, She tds u ha? recovered a small 
naval vesseL Skipper Art Markcl says 
the Ahtmimiut hm never gone deeper 
than 6I5QO ft Bui insiders my ?he could 
be fitted for the journey within a matter 
of months. 

Enter Tfexas geolr3gi^i-explorer-oit- 
man Jack CJnnim, funder of three mi?- 
siemd seeking the Tiliinic since 1930. 
Thwarted mnsily by weather, he did 
wine away from his \mt visit with a 
tlar image of what he is sure is a blade 
from one uf the Tjiaiiicsprnpufierp. He 
need? no help in finding the Tit<i nit. 
"We Ye going down in the Alumina tt f 
next summer” Grimm vfws. 

Grimm already has put up $LS million 
for the fourth mission. Most of ii will go 
to refurbishinglhe AfrtmftfmiT. Captain 
MiLj’kei ftay? the stib could be recertified 
by the Coast Guard by nest summer 

Market says the Alafftranitf will he 
shortened from 52 to about 26 ft. and 
lightened from 30 to about HO tons. That 
W ill make it easier f or a salvage ship LO 
tote her around, A floor viewport will be 
added, and a third mechanical arm may 
Vh 3 * (nsiaJled to help fill the interior arti- 
fact basket to the brim. 

The Ahtmiwnif also Is getting a new’ 
propulsion syifem, Markel is reluctant 
to discuss that, in detail, but he says it 
would give the Afiuniiroui four times it? 
much underwater loitering time as the 
Alvin. The AittwintiuVs engines wilt 
employ i\ NASA-designed pump jet en- 
gine, which uses fuel at a very high effl 
ciency level. 

MurkcEs learn is tflfco working on a 
mini Remote Operated Vehicle [ROV) 
that w r ould be tethered to the Afumi- 
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A PLAN TO RAISE THE TITANIC 

"Money is I hie only thing standing 
in the way of racing the Titanic' 



Conservative eitl- 
mates place the value 
of gold, silver and 
memorabirra on the Ti- 
tanic at hundreds of 
mJIJFom of doFI-ars. A 
laFvage operation 
could cost upwards of 
51 billion. 

Marine salvage ex 
pert Dick Fredericks 
says he hat b«n ap- 
proached by several 
parties who want to 
raise the ship, it s 
like the Great Wall 
of China," Frederick! 
says- '<jFven enough 
time and money and 
people, you can do 
anything;," 

Our artHi t concep- 
tion ihowi the ap- 
proach Fredericks 
would take if the 
funding comes, 

The semJjubmersl- 
bie platform would 
rest on two water- 
tight super cankers. 
Computer eon I rolled 



Jet engines on the 
tanker hulls would 
hold the platform in 
position, 

Submersibles would 
run s rings under the 
Titanic' s hull. Then 
spec faily designed ca- 
bles would lift the 
wreck- It would be 
pulled to shallow wa- 
ters where divers 
would devise a flota- 
tion system. 

Since the Titanic Is 
broken off a! the 
stern, the operation 
would have to be per- 
formed twice. Ei could 
take more than five 
years to complete the 
salvage opfratfon. 

One salvage opera- 
tor we interviewed 
says he has been paid 
SSO r OOO for a feasibil- 
ity study- Money tJ the 
only thing standing in 
the way of raising the 
Titanic. 

-M. 



mutt by an aluminum umbilical cord. 
Carrying 3 TV camera, lights „ manipu- 
late r arm* some kind of enlist inn bas- 
ket and a power system similar 1 Q the 
Aliuuhtatif'x, the ROV will bo enn- 
tmlled by the Ahtifthtant crew, If all 
goes right. Market says, the- ROV will 
be able to snake into part a uf t he wreck- 
age where the larger sufc^-or the Ai- 
nu — ean‘l go. 

The entire apparatus is hemp; tested 
in fme of the Navy's model pressure 
tanks. Market estimates the Ahtmht- 
fiHf'fi crush depth at 22*000 ft., not 
nearly as far as she'd have to go to 
tecnvtT some valuable booty from the 
Titanic, 

Challenge of the deep 

Aside from the obvious risk of Hurling 
a shallower crush depth on the way 
down (pressure at l 2 + 5 Gb is tfOOC) psi), 
what other hazards await the Grimm 
expedition to explore Lbe wi-eckod Ti- 
tanic* They range from the unpredict- 
able to the downright frightening 

“First," nays John Hollis, spokesman 
for the Titanic Historical Society. M tbe 
landscape down there is Alpine. Imag- 
ine a submerged Switzerland- 1 ’ Sbas-p, 
craggy mountains, cavernous valleys, a 
seascape where rock slides and sea- 
quakes arc not improbable. Hollis men- 
tions the day the TitnntYs sister ship, 
the Otifwpm. passed the spot where 
the tragedy happened. As they held 
ceremony, throwing a wreath into the 
water, a quake rumbled through the 
sea. Any descent vessel will have to be 
held in a tight “tunnel" from surface to 
bottom to prevent running into cliffs or 

having ilH lift 1 lint" snaggy L or snapped. 

This special problem of holding posi- 
tion, given the generally uneno|>emtive 
riiiqxtfitipn of the North Atlantic, has 
often been called one 1 of Western man’s 
greatest enemies. 

Another major stumbling block could 
be cables — linos and ropes free-floating 
from the deck of the Tifnnir, The ship 
and all her gear was brand new when 
she went down and because of l he 
temjierature of the water at that depth, 
scientist* expect very little corrosion- 
So, ropes from the deck should be 
abundant and intact. "Get tangled in 
one of those,"' says MarkeJ. "and you're 
down there for good." 

Marked an Annapolis graduate, is 
personal ty intoi^sti^L in finding nut if 
Lbe wreck has become a haven for any 
forms nf marine life. He point* to the 
large fish that showed up in the Woods 
Hole video images and says there could 
he more down there. Giant squid, for 
instance, are known to inhabit these 
waters f he says. All hough no fisher- 
man's net or hook hits ever landed one, 
the Smithsonian has a olkftjoter that 
Washed up [in a North American beach. 

fl'ImiKf hirv Ni jjfrrjr 1 HOJ 
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Five top fishing machines clash in a PM performance showdown 



BY TIM COLE, Boating/Outdoors Editor; Photos by Skip Gandy 



G raft a low-speed trolling 
platform la a high-speed 
planing: hull, pepper it 
with tackle stowage and aerator 
equipped live wells, and you wind 
up with the modern bass boat, the 
schizoph renie answer to the science 
of catching fish. 

Primarily a Southern creation, 
these utilitarian speedsters with 
multiple personalities were in- 
vented to meet a diverse medley of 
objectives on the bass fishing tour- 
nament trail. Sprint to the fishing 



hole at speeds approaching dO mph. 
Deploy the trolling motor to creep 
along rocky shorelines and around 
heavy cover. At t he same time, store 
mountains of artificial lures, plastic 
worms and dozens of rods. Keep 
your line in the water for as long as 
possible, then blast back to th(? tour- 
nament weigh in with a live well lull 
of bass. Sounds simple enough, but 
balancing each of these important 
functions w ithout limiting any of 
the others could only be achieved 
through a process of evolution span- 




Top. Cajun and Bass IVautlque Iron out the 
curves At our test site. Above, me Pftrt 
crew goes over limes And radar readings. 




Designed by the necessities of bass fishing Ranger (foreground!. Sweeter and Stnrtcn blast out for a quiet Interlude at the fishing hole. 
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nlng close to 15 years. Only serious fishermen could 
have fused bass fishing's disparate I'equi laments into a 
bfvit of such exquisite form ;tnrl fund ion. 

High-end performance — there are stunt* 20-footers 
ca|«hle of speeds near Hi raph — is crucial to the success 
of a particular design. But if it is achieved at the 
t'\]>ense r>f storage space or trolling ability, speed 
alone is insufficient. By the same token, sluggards 
i-efcive short shrift fh>m bass fishing devotees, and 
thousands of dollars can bi j spent on engine modifica- 
tion,^ and transom retrofits to achieve an extra 5 mph. 

Performing a head-on comparison of bass boat s based 



CONCEPTS IN 
COMPROMISE 

A successful bass boal design is really a 
balancing acl between htgh performance and 
fishing utilfty— two diverse. often 

philosophically opposed, objectives Still, 
manuladiffers have answered the demand tor 
speed and usefulness with Igw-lroeSward 
planing hull$ r casting platforms rone and aft, 
trolling motors for close-in work and stowage 
Sp^ce For gear Within Ihis general design, 
there s a wide variety in style. 



qti the same concept -^vith vastly diilfm-m levels of 
success — Weis an exhilanUinjt J day cxvtvfsc on Lake of 
the Ozarks* Missouri, in the heart of bass fishing 
country-. We invited some of the leading names in bass 
boat building — Ranger, Cajun, Skeeter, St rates and 
Correct C raffs new Bass Nautitguv* Bviurude kindly 
girnvid&'l the power and their XP 150s perfoiificd 
magnificently right out of Lhe box, absorbing heaps of 
fu 11- 1 bn >U h l pun is him -nt , Idei i 1 iea 1 E vi n m i ie Scout 
trolling mot 4 irs gave us a chance to jin tgo how each hull 
performs under trolling condition** the boats were 
rigged with care by the staff of Able Marine in Osage 



Overall Ranking Make Mode! 



1, SfcMter Sldffir* 175 



2 Stories 179 y 



1.0* U*am (hriJIUVlghl |1b.| 



>B b ft ?. £'1200 



t 7 8 £6 1250 



Bom CtBi ng Ara? |*qi.rt.S 
Sltrn Cpslli>g Araa |Jtq H.|i 

CASEing Stil CftCfcml inea (*q.ti.J 

S;DWHqfl [M|.lt.i. Und*r Sser Gunwales 

Llvfrwffll VaUtm.J HiiCh 541# 1 9q n,| 

Hull C^rtselruilien | s«e hey b*lowS 
Tiro* Cwc.l from D 1o 55 mph. | Irim out) 

Tirrris [|4C.] IhfDugh lfi-fi Cauru (li>m \n\ 
Money vpr&biFity C*ur i# it Ifififl var>£till£-| 

Trilling PtlfOrm&fite hfteH (1-51 
Pmcjp Ac Taeled. Let# Motor* 



9.-94 ispacic-us and sLable easy nanlroi acscessj 
15,26 {lakes some wash nr deceleraSiom 
11 5.75 12 29 Itackle bo* slowage ?nay be lough^ 
42,44 1 7.16 5202 (atisquata bul not g^na-tou^ 

20 fwd . 24,5 oF? 1.14 r-Ad . 3.-07 altA^alOe 
FG HLUi 4LY Mat. SLY m B CO Spr PU 
Fasi:e5t-16.S r Stawesi-iT.® rbertav&s vieiii 
FastesMS.ST, SlEswesE-44.30 fco^aistenll 
FastosM ; 10.47, SlOwGEt-1 : 13.1 7 /ra surprises | 

5 {ultra siabto >n cross wind and chocpi 
J@t 59 



9.76 IrGCfcy: anfeS unsupparled by Vee hull] 
21.40 (r^akes up tor forward clatfermi 
9 ip .5 1 1.35 rotk^r space compefisai(ii£,i 
az.B7z.D3 41.43 tuntM lathed but amprei 
tS ivies . ,20 err .72 Iaci . 1.13 ait Aerator 
FG HLU SLY Mai. 3LY WR SS' Spr PU 
Fa&ie&L-1S,7. S4gwe&r-i$.i is pyj 
Fa&lesH+.SS, Slowesl-45.40 (lorgivingl 
FastBsM :l1,09, Siowesr 1:13.57 (full Mil 
3 (very robky. tracking spotiyj 
36234 



Test Parameters 

ah boats were- equipped wiln Kfeniical Evinrude XP 
150 pCrwfflrpLsntS ynr; EvinruCfc SCCKJt trCjU^ng iTcihJrfS. 

were ^uiiy runted Fey each tesr anu o<»reied by 
Ihe &eme driver | the author i Speeds were colftilsted 
by rader iepurtesy of MPH Industries. Chenute. 
Kansas!, and with a Hauer digfiai stopwatch. Slcw'Age 
compansons ware devekiwd by measuring drop in 
soace only, tonugh each boa! has nxT stowage 
emending below eieck 



Skeeter s jporcs car feel is a plus. Trim gau^r 
pos itipn is poor and dash lip is fl knee cruncher. 



Wheel, lhrOllle r gauges aFF balance 
fer secure feeling In Scr^tos. 





Bass Maori que |fpregr*>und| and Cajun follow tuff. Each bftSJ boat tested was marked by subtle variations Iri Styling and Approach. 






Kiwhp Missimri. whit’li nUi jimvidrd Urhnieul supiKirt 
in Use trolling motor sb h4oui we ran nmeunviiSly iw 
jwpi 1 ! M' The < jvn-ali nmkings sire :i funelifm i»fs[«HM| + 
I ml ling ability and jdaLie iiieiisurcmrrtl, a limp with 
subjective evaluations of <kash lnymit. cosmetics ami 
handling. There were denr win lid's and dear Infers in 
filnm^t every li^st categoiy. I mil; Uie m mill prfcse wml 
to the lnuit that su-hii-ved the best balance in stmvuge 
urea, trolling ability and high-end sjierd. 

Skeeter Start ire 1 75 

The remarkable thing about Coleman Industry's 



entry in 1 ho bass heal market is the fact that it doesn't 
elicit any profound reactions — good or UjiA +Vi - l 
primary |wrform:uiee categories. Space 
but hanliy generous. Speed and maneuvemninty are 
sound, but scarcely memorable The boat is rock stable 
while trolling, but offers no leap of performance. 
Indeed, theSskeeter pertVinned well, but not brilliantly, 
j>nssessmg no bad habits or querulous quirks. At the 
same time, the bass boats we pitted the Skeeter against 
were often outstanding in certain categories— even 
surpassing the Skeeter— only to suffer seriously from 

. /'A ir.s- f i Mu to /■ tiff* t f lb 



3. Ranker 350 V 
17 10 82 1 0SG 



4. Cttiun Ricky tjre#n 
13 5 53 1.20D 



5. Ctmecicrafl Bass Naulique 
17 7 ' 85 .1,300 



11 22 (roomy, &asy pancJ access] 
ifl-20 (mooe rale spate. v*ry siabksj 
3 8-5 1/.72 isuptYb rackit Do* stowage i 
48.73 11. $8 35. 74 (gmari use ffi space) 



10 (wde ara^, easy DanUtjl liccbssI 

23-7 ivesy tOG my. in^ianS podGSta! stand hokterfe) 

3 16.50 (adequate Gul fxn pwoia) 

28-44 8.25 ‘59.11 (ditto? 



9.38 {-ample area Sul Hat hull nwans -nstabiMyi 
10.24 rofcnrtOuSly Mi a pr(Wity|r 
10 4.25 10. 5 feramped bui werkalbie) 

6.6? none 38.26 [toss m^n merger) 



11 hvtf aia'L.SSIwd 1.12 air Aaralor 
FG 3LY CR. 1 LY WR, WdR l.nj PU 
Fasiesl-10-1. 5kjwest-21.J5 • ave-aiifti 
Fasiesl-48,f 7. Skjwe-si-43.43 [very rasti 
Fgsiegl- 1:09-57. Slpwesi-OI l.$2 Igleady. 



18.0 alt, 1G.8 aFl 1.09 ah, 1.00 a't Aerate 
FG SLY CR, 1LY Tnax 2LY WR Coremal CO PL 
Faslesr-20. S^wesl-SO.S (skiw aDneleraligni 
Fa.slest-47.96, Slowesl-49.38 nlame rl on the propi 
Faslest-1 :02.7G. 5lowest-1 :18.13 (clear winner he-rel 



22 alt, 10 fwd .83 aft. .83 IWd AeraHjr 
FG 3LY CR. SLY WR, SS. WdR $pr. FU 
Fastast-1 5.6. Slcwest-IG.7 isppreS king) 
Fastest-45.62, Slowasl-46.S5 iFast but unfongiyingi 
Fastest-! :1 T.3G, Sirt.vpst-1 . 1 3.86 iwrestling match) 



4 (mik3 instability. bi4 siiu a&i^ 



S 1 Stable IR the chop, tn^s watt incrOMWiritfl 



2 ^OCky, hotjby hgrse in chogl 



$5522 



57M5 



56220 




WheeF fi a bit distant for ttue 
speed security on The ft^ng^r. 



Wheel, trim gavge and throttle work welt on 
Bass Mautiquc, but Ate % 0 q far Ifdm driver. 
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Cybernetic technology is bringing 
the half-man/half-machineoff 
the screen and into the real wor/d. 



T he human body, arms out' 
stretched, legs spread* 
describing a perfect 
square and circle, may be, a* 
philosophers say, "the measure 
of all things.' 1 Hut man the ma- 
chine is also, as Mark Twain says, 

“a rickety, poor soil of thing, 
always in need of impair." 

To reconcile these two truths, 
man has for centuries dreamed of 
creating a half-man, half- ma- 
chine, resulting in the 20th centu- 
ry science of cybernetics. The 
ultimate goal is to build the ulti- 
mate being, with human wisdom 
am) grace and with mechanical 
strength and endurance. Such 
thinking has given rise to fiction- 
al figures like television's Six Mil- 
lion Dollar Mars and the motion 
picture villain called The Terminator. Each was a marriage 
of human akin and manufactured circuitry, 

"Using machinery to make man more perfect ia becoming 
more acceptable,” acknowledges Uri Kan tor. a State Uni- 
versity of New York research er working on a small motor 
to drive an artificial wrist joint, "But there arc many moral 
constraints against a true cyborg, and technology for the 
Terminator-type character is still basically fictional. pp 

Arnold Schwarzenegger played The Terminator, a cy- 
borg that could repair itself as it was riddled with bullets, 
The Terminator had super strength, hearing, vision and 
intelligence. In an effort to reach that level of man. 1 machine, 
science still has to come up with ways of replacing billions of 
nerve endings that make the system think and move. Along 
the way. cybernetic— more convent bnalty known as robo- 
tic — research has come up with ingenious body parts that 



are ah'eady functioning in living 
human beings who would die or 
be totally disables! without them 
(see illustration on page 84 }, 

How pricey has the catalog of 
replaceable human parts grown? 
While modern manufacturing 
techniques make devices more 
and mere affordable (artificial 
hearts can now be made on vacu- 
um molds like plastic drinking 
cups), no price tag can be put on 
the years of research that have 
led up to the miracles that are 
now fairly common, 

!n the past EG years, research 
and development leading to arti- 
ficial hearts, blood, hones and 
joints has cost an estimated $6 
billion, 1000 times greater than 
the fictional price tag on televi- 
sion's most celebrated cyborg, Steve Austin. 

Approaches may vary, but most researchers .seem guid- 
ed by a common philosophy: as Dr, Ljubomir Djordjevich of 
the Rush-Presbytcrian-St. Luke's Medical Center puts it, 
"Virtually no organ does not have a replacement, ” 

Stood 

Dr. Djordjevich hay been developing one of the smallest 
members of the new generation of replacement human 
parts. Artificial Erythrocytes (AE), that is, red blood cells. 
To appreciate the need for designer blood, it's important to 
understand w r hat n s wrong with blood as it is. 

First, there’s nut enough of it. We have to s hare what we 
have and when we do h there's the risk of passing around 
viruses such as hepatitis and AIDS, Also 1 blood is typed by 
(See iHuxt ration tm page fti; story continues oe page HI) 




Here Austin's strength fafcwe| and TTw Tenrtn?tof s 
electronics {facing page | are no longer pure fiction. 



BY CHRIS DAVIS 
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PM COMPARISON TEST 



TOYOTA LE VAN 



CHEVROLET ASTRO CL 



We check out 5 small vans 
specially equipped for family fun 



I f your family i» like mnart. even a hauling especially when it involves Toyota. And of c nurse, the original 
simple 1 rip to the grocery store ttminf n boat or ramping tratlet minivan. Volkswagen's Vamignn. i* 
becomes an exercise In tactical The world is obv iously ready for a enjoy ing more interest than ever, 
planning that would try the resources elation wagon substitute. And the an- tnlike the full-size Sin Bins of the 
of the Joint Chiefs of Staff. As often swer is the family van. There are five + 7thi. the new family vans sire cute, 
as not, you'll end up with not only the family van* on the market, led by Lee comfortable and rortffre. Your w iftr 
lObagsof groceries you started ou I to lococra^ innovative Dodge Caravan can drive one wit houl looking or fed - 
get, hut selected items from the dry and Plymouth Voyager* They've re- mg tike a inticker, yet the neighbor- 
cleaners, the hard w are store and cently been joined hy competing new will flunk flic's being daringly differ* 
Sneaks n 1 Cleats— not to mention .la- vans from Ford, General Motors and enl + Kids— your kids and the tieigh- 
soirt friend Murcia, Man: mi’s friend 
Jeffrey and Jeffrey's Irish getter. 

Jokes about the Family Tbxi service 
arc only too true. 

Which brings us lo the question of 
Ihe Family Thxi, In the old days, there 
was nnjy one answer Had bought a 
full-size station wagon with wood- 
grain trim and tossed everything into 
the back— groceries, kids, pets and 
plywood. But the gait-guzzling big 
wagon has gone the w ay of a three- 
martini lunch at the country dub, 
and most of today is miniaturized wag- 
ons just aren't Up to serious family 



Toyota Von presents a spate-age profile, 
but snort wheelbase gives a choppy ride, 
mldiNp engine hai many drawbacks. 



Chevy Artro Ji big, truck like and pow- 
erful, The Stare ra ft conversion doesn't 
make fhli family van better. 
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Kura' kids— will think MV awL 

We zthun 1 1 1 jntH'J our no mm! rmd-Lcst 
procedure for this imparl son. un the 
efcc^lteral theory ihnf n dragntrip ih 
nol (he proper milieu for a group of 
family \anfl. Instead, we invited five 
PM staffers :md contributor* to bring 
I heir wi swa and chi ldren on « Unlay 
family outing tu upstate New York. 

AIL32U I cr* -ranging in ugr from jl 



to , VjYrr3fT 1 --hiid a chance to raster 
their opinions, AH tf> drivers, male 
and female, drove each van over the 
same 20-mile test loop in buk-Upbftfk 
ro eis 4 . anti ilsti drove each van for at 
least 50 miles on divided highway. All 
driving was done en famUlu^a real- 
world test of how parental and children 
accormnc»dOted themselves lulhcdif- 

ferrenj vjins, 



Family vunn all lemk pretty similar 
on the speHficat ions page- All of 1 hem 
are roughly 175 inehes long on about a 
lllbimh w KeeEhase w ith u ISttKpound 
payload. 2 - to O-liter engine and 
sealing far five to eight passengers, 1 n 
actual fact, Ihrnigti, there's more di- 
versity in appearance, layout and 
driving feel than in any other market 
scgniiml, You wmddnM think a hov on 



For# Atroitif combine* SJIck styling 
with gobs of convenience and huxury fea- 
tures to wtn the hearts of our tetters, 

i Pi 'fc. ■!' “T jf k a 1 i r fiv T ™|j. ‘ £ ■ — 

POfUiAa mechajv res ■ ; toDnP* iw 



VHP Wsnagori with the camper package 
fc p great ilngle-purpose vehicle, hut Js 
more fun to camp In than to drive In. 



Plymouth Voyager is itui one of the 

best family vans. Front-drive, ease of serv* 
ice, overall comfort win points. 



FORD AEHDSTAR 5CLT 



VOLKSWAGEN 



VAN AGON 



GL 



CAMPER 



r IJ 







Word Atmtar has an overhead console with reading lights and 
trip computer |teft] plus rear radio controls with headphone jacks 
for the kids (center]. Two 7 ^sscngcr seating designs ate offered: 
two buckets pliit two benches, or four buckets plus one bench. 




wheels could be made in so many differ- 
ent variations. 

Plymouth Voyager 

Our favorite family van is the front- 
wheel-drive Chrysler. Why? Mostly he- 
came it doesn't w>mt across as a van at 
all, hut as an engagingly offbeat station 
wagon with lots of room. The one eom* 
merit that appeared on every idling 
sheet was **m oat carEke.” 

Perhaps that's because the chassis is 
made from front-drive K-csr bits and 



pieces, and they all work well together. 
As one of our testers put it , "You feel like 
you're driving a sedan . . . smooth per- 
formance and solid handling/ 

Eveiyone agived that the 3000- pound 
Voyager needs more power than Chrys- 
lerV small Fours have to offer. In anoth- 
er year, a new Mitsubishi-built VI5 will 
solve Lhat complaint. Our test Voyager 
averaged an outstanding 22.9 mpg 

J’toducrtf fiy Ehc PM Aula Dept 
To I bv fltfl Tayktf 
fhofiM ty Humphry Suiw 



around our course, the best in I he group- 
T he ChiyalerV interior is pleasantly 
plush. It's not luxury-car opulent, but it 
is as nice a place to be as the interior of 
most passenger cars in the Voyagers 
SlO.flOO to 515,000 price range. Our par- 
ticular van had a $1352 Magic- Camper 
Tent Package that's a great addition. 
The Magic Camper turns the rear 
hench into a (’unveil- A-Red and adds a 
whole rail of heavy-duty equipment- 
suspensksii, tires, battery , 20-gallon fuel 
tank, phis an bxl I) foot tent styled anti 
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Toy at* Van's most papular feature is the mini 
refrigerator between the front seats j above], TwFn 
sunroof* | right I are another un usual feature, 
tang., narrow van seats up to seven peopfe. 



VW vari^gon t Westfaiia camper package has a 
pop top with an upper berth for two Jleftf. Dinette 
tatj&e swings out from galJ^y ( above j. Rear bench 
foidi down to create a second -double bed. 



VAN 1 


GAS MILEAGE 
[EPA city 

PM IesII 


INTERIOR 5 
SPACE 
1™- ) 


FAMILY VANS 

PRICE 

BASE AS 

PRICE TESTED ENGINE 5 


WHEEL- 

BASE 

m 


LENGTH 

m 


WEIGHT 

CM_ 


OVERALL 

RATING 


Chtvrolftt 

Astro 


it i6.g 


206 


$0007 


£10.911 


15&npOHV 
4.3-liter VS 


11 1.0 


176.6 


35*0 


5 


Ford 

Aeroitar 


16 1& 1 


IBS 


£9Qfi4 


*16/1716 


115-hp QHV 
2-B-hbef V6 


1163 


174, a 


3600 


2 


Plymouth 

Voyager 


1 3 22.9 


102 


£9407 


*14,290 


i04-hp SOHC 
2 6* liter 


112.0 


175.& 


3100 


1 


Toyota 

Van 


21 22.3 


202 


£§498 


*15.30® 


105-hp OHV 

22-htef ifiufW-4 


§0,0 


175 4 


29W 


3 


Volkswagen 

Vanagon 


1& 17.7 


290 


*12,290 


*17,190 


95-hp OKV 
ei-asr na:i 4 


90.9 


179.0 


3000 


4 



1 All hava 4-5peed aufcoraUc franEfnrawxi* tfte Plymouth Voyager, wtnefi has a 3-speed aromatic. and The Vofeswagen Vanagon, which I\be a 4 -speed manual 

2 Wkfth btflween doore * heffihl Irpm W opt fcp pettoy? i jfrftflth Irpm dashboard sa r-g^r Mfmdgw 3 Specifcalton-s are fof B0 models 



sized in the Vuvagtr. Our resident out- 
doorsman Look it an u week-long cross- 
country trip, and swrsii's by the- areom- 
modatfons and extra fuel capacity. 

Any Chrysler van fairly bristles with 
clever convenience features, The stan- 
dard rear seat pope out with two release 
levers to reveal a stable load area with a 
convenient low floor. We especially ap- 
preciated the spacious glovebox hidden 
unde]- the passenger seat, the cup hold- 
ers in the dash, the map pockets in the 
setbacks and the optional ceiling con- 



sate, which has molded clips for sunglass- 
es and garage door opener. 

I a<\ fact 1 it. Dad may see himself as a 
macho trucker ready lo take aver an 18- 
wheeler anytime, but Mnm and the kids 
want a smooth-siding, easy-handling 
Ijsewlo-Btation wagon with a great radio. 
That's the Chrysler. The only drawback 
we can find is a totting capacity of only 
1500 pounds, less than one-third of the 
Ford and GM compelrtkm. 

If you don’t need to tow things, this is 
without question the definitive family 



van. As one enthusiastic Mom put it, 
"This is the 1 most useful car in the bunch 
for the way I live. It drives bealiti fully, 
it's practical anti mmfmtahlc anti easy to 
Live with. And the extra seating height is 
great for driving in traffic or searching 
for parking spaces. 

Ford Aerostat 

This is a truck, a Ford truck, that 
would Look at home being driven by a 
mode! in Coxmnpofitan, Underneath, 
(Pk&M ptmppe^t is ? J 
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Voyager's Next Stop 

Astronomers have set their collective knowledge aside for this month's Voyager 2 
encounter. It is expected to yield revolutionary facts about the seventh planet. 



BY DENNIS ESKOW, Science/ Tech no logy Editor; Illustrated by John Berke\ 



W l 1 arc 2 billion miles from Forth, gliding 
through the ivy djirkness of space at 
ItUHldmph, In the quid -nesir- vacuum, 
hardly a sound is heard as the servomotors frank 
wide-angle, narrow-angle find infrared cameras 
into posit inn, NASA has marked Jan. 24* 198G, for 
the closest encounter of the seventh planet 
from the sun, l ran us, 

+, The whole scientific community is excited*'* 
says Frank Bristow of NASA'? Jet Uropuision Lab. 
" W hen Voyager 2 is finished, we expect to know de- 
tails about the atmosphere of Uranus and huve 
maps of its c loads and hazes ” The Voyager 2 state- 
craft and its twin, the Voyager 1 , already have dou- 
bled our know ledge of Jupiter from earlier flyby 



visits. The Voyager 2 Jupiter flyby of 197t> discov- 
ered a ring around ihe largest planet hi our solar 
system. The visit this month will bring the craft 
to w ithin bl+alHI miles of Uranus’s surface, mea- 
suring planetary w ind speeds, mapping the rings 
around Uranus and charting its magnetic field. 

The Voyager twins were launched in IW77. Voy- 
ager U after snapping pictures of Saturn in IMSH, 
was sent out of the solar system carrying record- 
ings and images of music and voices from Forth on 
the off chance that an advanced civ ilizal ion might 
find the vessel. Voyager 2, when it complete* its 
work at Uranus later this month, will fly on In an 
August UW9 dose encounter with the eighth planet, 
Neptune, PM 
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Ar(ix L s t o nC ep don o I 
Voyage r 3 approaching 
Uranus show I camera rigs 
pointed at the seventh 
pianet. Voyager 1 wai 
designed to map the rings 
and clouds of the planet and 
collect Other information. 
Chafi |ieftj shows path of 
the Voyager 2 and its twin. 
Voyager I the rvs^n has left 
thtSQlar system 
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The ofd boob-tube's getting a facelift. 
Some changes are more than skin-deep. 



BY STEPHEN A. BOOTH, Electronics Editor 
PM photo by Bill Ashe 

I tV ftiibller than the switch from black ami white to 
color, or from porthole greens to rectangle*, 
NoneLhdeas, television is donning a new appear- 
ance, shedding itfl boxy image for a highly stylized 
contemporary 3ogk. If TV 1 * no longer content to be 
just another piece of fur nit ure, if s not merely a case of Lhe 
emperor's new clothes. Some of the cosmetic changes 
reflect innovation deep within the guts of the sets-. 

For Example, squared screen comers not only repre- 
sent improvements in gl&sstitakmg, but also in the tech- 
nology that drives an electron gun eo write crisp, undis- 
torted images on the extreme edges of the screen. Given 
this precision, mimufacturers no longer need to hide an 
inch or more at the periphery of the screen. Thin yields 
more viewing area, and explains why 26-, 2$- and 14-inch 
siz*is have joined the familiar 25- F 19- and 13-inch TVs, 
A similar change, limited right now to ftCA TVs, is the 
flat screen. The viewing surface of most tubes 5 f slightly 
convex, hut the sereen center of RCA^ new Square 
Planar Tube is nearly or the same plaice as the IMF^qtiure 
corners. This net* more viewing area (27 inches) and lets 
you see the whole screen from extreme offside angles. 
Stereo sound has prompted a change fn TVs you can see 
as well as hear. Stereo TV broadcasts and the hi-fi 
soundtracks of movies on cassette has spawned a need for 
multiple loudspeakers. The way they're incorporated 
often lends an attractive visual element to the eels. 
Meanwhile, the styling of the new TVs themselves re- 
flects the diversity in the way people deploy them at 
home. There's more flexibility than the old orate design 
afforded- While ynu can place your TV on a pedestal and 
mount the speakers on a wall, atiU a w ays off is the large* 
screen monitor you hang like a painting Nonetheless^ 
work is in progress on the cathode ray tube with an 
electron gun nearly parallel to the screm IM 




Shapes rttfiinm to tome; Topmost is San- 
yo s J4nch! color pocket-pcrfrabre [about 
5400 In Japan! that uses flat lollipop tube. 
ThU b the flirt color TV to use a cathode ray 
tube whh electron gun placed on marly the 
same plane as the viewing screen. Flatness 
‘ atio derhm from use of beam-lnde* tech- 
nology developed by Phi Icq In the 3 9503 to 
replace (xrfky tf^ow-rrwsk, Larger lollipop 
f above] li Sony's 2 £ -Inch Trinitron KV-2SXBJ7 
[S12003L whfeh h mounted' On an optional 
pedestal (3200] with foot-pedal ■controls. 
The Sony Is available In two flavors — beige 
or pfijrfi. The square-cornered screen also Is 
available fn 20-Inch size |S900]. 
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Larger screen*, stereo sound and flexibility 
or placement are highlights of newest TV 
sen. Counterclockwise from top left Is 27 - 
inch Zenith 5B2737 ($1400). Hinged loud- 
speaker panels can be angled for best stereo 
effect or even detached for greater separa- 
t Ion. The 24-inch screen of Chuasars Delta TV 
|ST5QQ| Is angled upward for comfort Jtbie 
viewing when placed on floor or low- 
pronjc platform, but vertical adjusters vary 
angle for more conventional placement on 
rack or tabJe. Unique wedge -shape cabinet 
qf trfncral Electric s 25-Inch SpaceStyler 
|sa40| permits easy placement In room cor- 
ners. Frourstanding console aJso sports swiv- 
el base, J?CAi beige DUTZ790 B [ S 1 3S.0 p 
doesn t swivel or piuoL but its fiat 2 7 -inch 
Square Pianar Tube permits covenient view- 
ing from extreme angles. 



n 
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ON A ROLL 



T ero might Dome a (Say when 
well wear telephones the way 
we wear wriatwatches, Thai 
day isn't here yet, but miniaturization 
ba* come to cellular telephones. They 
can now be carried in a jacket pocket or 
briefcase* truly making the user never 
more than a phone cat] away. Realisti- 
cally, though, even the most portable 
cellular phone is still linked to the 
automobile — but the umbilical curd is 
being stretched to its longest. 

A cellular telephone call is transmit- 
ted to and from your dashboaiTl or 
briefcase via radio waves in the neigh- 
borhood of §0Q megahertz The signal is 
picked up by an antenna at alternate 
cell siles. and relayed to the phone 
company's normal wire-line channels. 
The easiest way to envision a cellular 
phone system is to imagine the honey- 
comb struct Lire of a beehive, with the 
hive being a metropolitan area. Cell 
sizes vary, but ax the caller travels 
front one cell to the next, the signal is 
handed off from one antenna to anoth- 
or. The switching is handled by a com- 
pute] 1 . which monitors the strength of 
the radio signal to determine when to 
make l he hand-off. 

When this concept was first con- 
ceived. a car was perceived to be the 
object moving between cells. These 
days it might just an. easily be a person. 
The portable cellular phone was pio- 
neered by Motorola, and refinement* 
have been added in recent months by 
Walker Telecommunications, General 
Electric and OKI. 

Though cellular phones arc \ n more 
hands than ever, they are hardly a 
mass-market: product. Prices for the* 
most basic car models hover around 
$HMJO K while the phones with the most 
mobility are steepest — $3000 or more. 

Among the smallest and most mobile 
is the portable cellular phone from 
Walker, This phone weighs 15 ounces 
and measures only 7 ft by 2 by T A inches, 
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Automobile, briefcase 
or pocket — cellular 
phones go where you go. 



BY FRANK VIZARD 
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You'll be seeing more oJ Shew m you diiuc. 
Triangular structure slop mast is a cclJ an- 
teona for mobiTc-phone c&mmen carrier?. 

Powered by a self contained, rechar- 
geable batten' that offers up to 30 
minutes of talk time, the Walker phone 
sports a unique alpha -numeric memory 
that holds C JD names and numbers. 
When the uxor retrieves a number 
stored in memory, the liquid-crystal 
display screen shows the number* 
memory position and name of the per- 
son. being called. And you can scroll 
through the stored numbers until you 
come to the number you’re looking for. 

PM FHQTQ FACING PAGt FT J-iUMPJ-tfEV i-U ITON 



The Walker phone has most of the 
standard features found on cellular 
phones of any type or brand. These 
include display of each number before 
the call is sent: an accumulative call 
timer that records the length of all calls 
made on the phone: alternate long- 
distance dialing, which lets you use a 
non- AT&T service; self-diagnostic test- 
ing; automatic last-number redial; an 
electronic security lock; and a scratch- 
pad memory that lets you put a phone 
number on the display during a call. 

A somewhat different approach to 
the portable is taken by General Elec- 
tric. Iu G E-MINI cellular phone 
weighs just under 2 pounds and mea- 
sures M L /k by hT/i by l ! /i inches. What 
accounts for the extra hulk is a side- 
mounting battery that offers one hour 
of talk time. A quick-clip bayonet 
mount means the battery can be 
changed in seconds. Additional battel - 
ies are $&ti each. Also included in this 
and most portables is a recharging de- 
vice that plugs into a car's eigaret 
lighter. Moreover, automotive adapt- 
ers can make a (>an-time home for the 
portable in a car. In. this case, ihe phone 
might lake its power from the car's 
battery, and use an antenna mounted 
on the body. 

Both portables and most new cellular 
car phone* have a feature not seen on 
firsL-generation models. This feature, 
call ed an A.'R switch, reflect* one of the 
practical limitations of cellular tele- 
phone technology. Ideally, the antenna 
in each honeycomb cell should be locat- 
ed at its center for optimal perfor- 
mance. But local opposition and the 
realities of the real estate market often 
make this impossible. As u result, the 
original honeycomb design sometimes 
is transformed in to a mass gf differently 
shaped amoeba-like blobs. 

In such a. situation, a caller might find 
himself in a dead aone — that is, an area 
beyond the range of any antenna in t he 
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A cellar telephone system divides a metropolitan area Into 
numerous cells, each one having a triangular -shaped antenna ihai 
relay? conversations to and from the phone company's normal 
wire-line channel As the phone user travels from one cell to the 
next, A computer measures, signal strength and passes the call to 
(he next nearest antenna,. Once mohiFe service transfen a call to 



the phone company, the conversation may be relayed by micro 
wave, fiber optics or conventional cable. If the party at the other 
end is using a mobiJe unit, the phone company transfers the taFF to 
a cellular service. Signal then passes between the cell antenna and 
th* mobile phone via radio waves In the BOO- to ?OG-megahertz 
band. Each cell handles calls simultaneously. 



system, This problem flcctiivs mostly in 
densely populated ureas. Cellular 
phones pack only 3 watts of power £l 
watt for portables, so it’s possible that 
a cell antenna might he out of range. 
Fortunately, the Federal Communica- 
tions Commission requires there be at 
least two competing cellular phone sup- 



portable by Walker TeJecommonicatlofis Is 
7 fl in. Thick. 7’-^ long by 2 wide. It holds 99 
numbers, gives 30 minutes taJk-timc. 



CELLULAR SYSTEM — 
HOW IT WORKS 



vices in every major market. By sub- 
scribing co both services, chances are 
you"!] he in range of an antenna belong- 
ing to at least one service. This is the 
reason for the AJB switch. 

Other options 

Because portables have only a single 
watt of power, not every manufacturer 
has rushed to offer mre, Tho alterna* 
live, available from supplier such as 
Audio vox. Advanced Cellular Systems 
and others, fc a full-powered phone 
hush into a briefcase with its own hui- 
lery pack, Talk time is generally about 
an hour. A cLgaret lighter adapter for 
the ear and an At, L adapter for the home 
a re included. This package is heavy, 
often weighing as much as ;iti pounds. 
List prices range from to 3ft m jib 

Another option is a class of cellular 
phones called tran^pumbk-s. Ty pica I 
of tho breed is NEC* offering. Remi- 
niscent in appearance to the crank-up 
field telephones carried by infantrymen 
during World War II, transportable* 
are cellular phones connected to a por- 
table battery pack. Overall weight is 
ahuiLl 7'u pounds, pounds with an 
optional battery pack that extends talk 
time Li. i about im hmir. Transportable* 
can be connected to a receptacle mount- 
ed in the- tar, which in turn is patched 



into the cars power supply and an 
oxternai cellular antenna. The anten- 
nas used in car installations are consid- 
ered superior to the stubbier versions 
on their more portable brethren. 

Cellular technology is being extend- 
ed to other areas. Specially designed 
marine antennas marie by Audio vox T 
Antenna Specialists and others are 
m» k nig l>ont inst a I lat U ms a t '£ a I i ty . 
Products such as The Bridge and The 
tPfmx? ho'Ji foi page I.frU 

Briefcase ceFluFar phones, such as Audiovox 
model here, put OUT foil 3 wans, give One 
hour of talk lime from bulli-ln baTEery pack. 



COMMUNICATIONS SATELLfTE 



CE LL SITE 



CAR PHONE 
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purpose Note that Lhe tools arc 
made from rt variety of materials includ* 
ing steel, wood, brass, fiberglass, 
leather, rubber and plastic, Despite (he 
variety of hammer* available > it's .sur- 
prising to find that many homeowners 
own only one or two models, ItV com- 
mon to have several different sizes and 
styles of acrewdjivers, handsaws or 
pliers to handle specific tasks. This 
same logic, though seldom practiced, 
applies to hiimmers. too. 

How many hammers you should own 
depends un what kind of work and 
mat e rials you are act h oly involved 
wi th . Th e t y p Leal i to -it- v oun& el fe r 
should mvn at least four or five ham- 
mers. Generally speak] iig t they should 
include a Mi-ok. curvetKdiiw hammer 
for nail driving, a 22-oz, rip hammer for 



BY JOSEPH TRUINJ 
Shop And Toofi Editor 
Phoros by Brian Kosoff 



T he tool we now know as the 
hammer was Hi's! devel- 
oped around 7000 B.C. dur- 
ing the neolithic period 
(the New 1 Stunt- Age 3, It 
was during this time that man first 
Lashed a branch to a sharpened stone. 
With this act. knuwn as hatting — fitt ing 
a handle to a tool otherwise held in the 
hand — the hammer was born. 

Today, the hammer has evolved into 
a large family of specialized striking 
touts. As a sample nf the various tools 
that are available, we’ve gathered to- 
gether 22 hgmmarg, each designed for a 



PM looks 
at 22 champion 
striking tools— from 
bantamweights to 
hea vyweigh ts — each 
designed for a 
special purpose. 
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construction and remodeling 
work, a )£-«& curved-daw 
hammer far finish carpentry-, 
a cabinetmaker's hammer 
and a bail peen hammer for 
metalworking. Fortunately, 
high-quality hammers are 
relatively affordable. The 22 
hammers shown range in 
price from about $4 to 
each. 

Proper use 

Hammer? art? one of the 
most used and abused of all 
hand tools. Here are a few 
basic guidelines to follow 
when using any .striking tool. 
Select a hammer for its in- 
tended use and use it only for 
those purposes. Always 
wear safety goggles to pro- 
tect your eyes and never use 
a hammer that has a loose or 
damaged handle. Replace a 
damaged handle immediate- 
ly with a new handle. Nev- 
er strike one hammer 
with another. Discard a A 
too! if its striki ng face is ™ 
chipped, dented or mush- 
roomed. Don't strike with 
the check, or .side, of the 
hammers head. Now lets 
take a close look at each of 
the hammers shown, 

1. Framing hammer— 
Designed for use by house 
framers. this2&o2, hammer 
feature* an extra long han- 
dle, a ripping [straight) claw 
and a milled, checker-board- 
pattern face that reduces 
glancing blows and flying 
nails. The nearly indestructi- 
ble hammer ss forged from a 
single piece of solid steel and 
is fitted with a long-lasting 
nylon/ vinyl handgrip. The 
hammer, which is also avail- 
able with a smooth,, polished 
face, costs about $29. Con- 
tact Estwingp 2647 Eighth 
St., Rockford, 1L 61191. 

2. Nail -hoi ding ham- 

mer — Driving a nail in a 
tight comer while in an awk- 
ward position, say, upside 
down, is almost impossible 
when using two hands. How - 
ever, this 20-oz. hammer al- 
lows you to accomplish such 
a feat easily while Using just 
one hand. A magnet set into 
the head grips an iron or 
steel nail. One sharp strike 
starts the nail. The hammer 
has a hickory handle and will 
hold a 2- to 414-im-kmg nail. 




It's available for $23. 35 post- 
paid from Garrett Wade, 161 
Ave. of the Americas, New 
York, NY 10613. 

3. Plastic mallet— Use a 
plastic trial let to strike blows 
without damaging the 
work'd surface. The 
dla. x 6-in- plastic head 
weighs lti-u 2 . and is pinned 



to a l34n,-long wood handle. 
The mallet is useful for as- 
sembling and disassembling 
furniture parts and for set- 
ting wood dowel pins. lt H s 
available for about S12.-H0 at 
hardware stores and home 
centers. It's made by Great 
Neck, 16£ East 2nd St., M in- 
cola, NY J 150 L 



1. Tack hammer— Driv- 
ing small brads and tack* 
with a 16-oa. claw hammer 
can be a real pain — especial- 
ly in the thumb anti forefin- 
ger. This 7-02. tack hammer 
($4.44) has a magnetised 
head that holds a tack for 
one- hand starting. Drive the 
tack with the opposite, non- 
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magnetic face. Contact 
Great Neck, 165 East 2nd 
St r Mineola, NY 11501. 

5. Bricklayer's ham- 
mer — An indispensihle nm- 
sonry tool, this hammer is 
designed exclusively for set- 
ting and splitting bricks h ma- 
sonry tile and concrete 
block. The tool features a 16- 



oz. forged-steel bead that 
has a square striking face 
opposite 4 flat, sharp cutting 
edge. Never strike metal 
with a bricklayer's hammer, 
including a brickset or stone 
chisel. It costs about $20 at 
most Sears stores. Contact 
Sears, Sears Tower, Dept. 
703-PM. Chicago, IL 60684 



6. Warrington ham- 
mer — Considered to be the 
ultimate cabinetmakers 
hammer, this perfectly bal- 
anced tool has a tapered 
cross-peen that allows you to 
start small nails and brads 
without striking your fin- 
gers. The forged steel head 
Is attached! to an ash handle. 



Warrington hammers are 
available in weights ranging 
from 3 Vi to 16 oz. The 6-oz, 
hammer shown costs 513,W 
postpaid from the Fine Tool 
Shops, 20 Backus Kd. ? Dan- 
bury, CT 06810. 

7, Claw hammer with 
no-slip grip— -The ash han- 
( Pleaae turn tr* jr*gge 1U) 
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SIMPLICITY 



This solid cherry chest of drawers 
is as much at home in the dining 
room as it is in the bedroom. 



BY NEAL BARRETT 




uild this elejjunt chest, styled in the functional Shaker tradition, to 
complement almost any room in your home. Each of its six drawers 
measures nearly 3 ft. wide by 7 in. high. They'll hold a storehouse of 
table linen, dining accessories, blankets or clothing. 

If you have a surface planer and jointer, you can buy rough 4/4 
lumber, surface it yourself to the required thicknesses, and true one 
edge of each board. Otherwise, you can buy dimensioned lumber or have the 
lumberyard mill the wood to your specifications. 

Cut al! the required boards to rough length, then the boards that will be edge- 
joined for the case sides, partition, top. bottom and for the drawer faces. Match the 
color and grain pattern of adjoining boards, making certain that you choose your 
best pieces for the top and drawer faces. 




f Edge-join boards for cue. 
Alternate damps nbove and 
below to prevent bowing. 



T o begin construction N 
edge-glue the boards 
into panels for each of the 
ea&e part s. Use Vn-m.-dia. 
x l-in. dowels, spaced 6 tofi 
in, apart along the mating 
edges to help align the 
boards, damp each panels 
placing the damps alter- 
nately above and below the 
work to evenly distribute 
clamping pressure and to 
keep the panels flat. 

Remove (he squeezed-out 
glue with a shaip chisel be- 
fore it hardens completely. 
After the glue dries, sand 
the suifaces smooth using a 
belt sander and 120-grit 
sanding belt. Then cut all 



Elfch/wblte photos; l Vfhi fid'rrtf 
Technical Eugene ThUYViori 
Cfllpr phete: Hjcry 
fTicrto styJJii: Gate Hen** 
Tableware: CtJLftEW or f'nnuncztt. 
b8l F.WI Aw, NewVo'k. MY 10022 



the panels to finished size. 

Cut dadoes on the inside 
surface of the sides to re- 
ceive the bottom. Use a 
router with an edge guides 
as shown in the photo at 
right and a ^-in.-dia, 
straight bit. Use the samo 
bit to cut the dado in the 
case bottom that receives 
the center sortition. Clamp 
a straightedge across the 
ease bottom for a guide. Re- 
set the edge guide r and cut 
the rabbets on the hack 
edge of the ease aides to re- 
ceive the back. 

Cut recesses in the top 
rear comer of the case sides 
to receive the back rail. Use 
a sharp chisel. Also t notch 
the top rear comer of the 
center partition. 

The face frame is attached 
to the case using V* x %-im 
hardwood splines to align 



and reinforce the joints. Cut 
grooves for the splines % in. 
deep,, centered Sn (he front 
edges of the case sides, par- 
tition and bottom. Clamp 
the pieces securely to a 
workbench while making 
the cuts sea you can guide the 
router with .both hands. Use 
a Vfl-in, slotting cutter with a 
ball-bearing pi lot . 

Assembling the ease 

Begin the case assembly 
by gluing and clamping the 
center partition into the 
dado in the case bottom. Re- 
inforce this joint with four 
1 !4-in. No. 8 fh screws driv- 
en through the bottom into 
the partition. Next, glue the 
case sides to the bottom, 
and the back rail to the side& 
and the partition. Apply 
glue generously at each 
joint, and clamp. Before the 




2 Cut dados In case s Ides with 
*/*-ln.-d(a. straight bit. Use 
edge guide on rooter base. 




9 Reset router bit depth and 
edge guide for rabbets In the 
tides to house the case back. 
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SHAKER SIMPLICITY 



glue sets* check the assembly with a 
Framing square. Readjust the damps if 
necessary to square the case. 

Building the face frame 

While the glue dries p cut the face 
frame parts to yiae and mark the mor- 
tise locations. Clamp a fence to the drill 
press table to center the mortises in the 
frame pieces, then bore overlapping VV 
in.-dta. x l V ]l -in.-deep holes to form 
each mortise. Use a sharp chisel to 
square the ends and smooth the sides of 
the mortises. 

Use a dado blade in the table saw to 
cut the tenons on the rails and the 
center mullion. First, cut the tenons to 
proper thickness, then readjust the 
blade height to cut the shoulders. Note 
that the top shoulder of the top rai l is *4 
in., and the bottom shoulder of the 
bottom rail is ¥2 in. All other tenon 
shoulders are Vh in. Test-cut your first 
tenon on a piece of scrap to ensure a 
snug fit in the mortises. 

Glue both mortises and tenons and 
assemble the frame on a flat surface. 
Use long bar clamps to bring the joints 
tight. Compare the frame's two diago- 
nal measurements to check for square- 
ness. Readjust the clamps if necessary 
and let the glue dry. 

While the frame sets, cut the rear 
support leg. Bore pilot holes through 
the case bottom and mount the rear leg 
with glue and screws. 

After the frame is thoroughly dry, 




4 Rout grooves for iptfnei In ewe edges 
using * W-ln. -dotting cutter. Clamp work- 
piece to a bench before routing. 




7 Glue and assemble face frame, and 
clamp. Measure both diagonals to check 
for square, and shift Clamps if necessary. 



damp it lace down to a worktable and 
cut %-in_-deep aplhte grooves, as shown 
in the drawing. Use a router with an 
edge guide p and a VWn.-dia. straight 
bit. Note that the groove in the bottom 
rail is stopped at both ends. 

Cut the 14 x %-in, splines from scrap 
hard wood. The splines should slide eas- 
ily into the grooves, but without play. 
Test-fit the face frame to the case with 
splines in place to be sure all grooves 
align correctly. Glue all mating surfaces 
and grooves, and assemble the face 
frame to the case. Clamp, then check 
that the frame is tight against the case 
at all adjoining paints. 

Rip the ^-in, -thick stock to width far 
the base molding. Use a 14-in. -rad. cove 
bit in the router table to cut the cove in 
the top edge of the molding stock. Miter 
the two front comers of the molding. 
Then bore pilot holes for 1-in. brads and 
attach the molding to the case with glue 
and brads. Use a fine-point nailset to 
drive the brads below the wood surface. 
Fill the holes with cherry -colored wood 
filler or cherry sawdust mixed with 
clear lacquer. 

Drawer runners 

Cut the runners and runner supports 
from hardwood stock. Join a runner to 
each support with glue and brads. Bore 
clearance holes in each runner assem- 
bly for screw's to attach the runner to 
the case. Make the front clearance hole 
round. The two rear clearance holes are 
elongated slots. These slots allow' sea- 
sonal wood movement in the case sides. 




B Mark morrises, then bar* overlapping 
■A-ln.-dla. J-icJes. Square with a chisel. 
Fence on drill press positions work. 




B Cut spline grooves In back side of face 
frame using 'A-ln.-dla. straight bit. Stop 
groove in bottom rail 2 in. from edge. 



unrestricted by the screws, and will 
prevent the sides from cracking. To cut 
the slots, bore two adjacent holes and 
remove the waste between them w ith a 
sharp chisel, Mark the runner locations 
on the case sides. Then attach them 
with flat washers and 1%-in. rb wood 
screws. Do not use glue. 

Cut the case back fiTun Vi-in. -thick 

(PhttM tu rei ki I HI f 
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“As required, 




4 Cut '/^qn.'Wlde tenons with dado bPade 



In a tafti* saw. Clamp a stop block to the 
tabic to make identical repeat cuts. 




• Form top edge for Che base molding on 
>!4-ln, -thick stock using a ^-In.-dla. cove 
bit on a router table. 



102 



POPULAR MECHANICS * JANUARY 1 96 b 








|&OnOMAW£JOES> 

DRAWER DETAILS 



M^ispnan. 3/iiijMmwiHyii aHrappitKif np-^i^H 












SUPERSANDER 



Use the versatile beJt and 
disc sender Ed smooth and 
shape wood, plenties, metals 
and glass. The I24n,-di*, 
disc under Is shewn sanding 
3 pine board. Behind the disc 
sander shown In the horizon- 
tal position. Is a 6- In. -wide 
* Wn r be ft »nder. 



Mn-£ 



E very woodworker knows 
that sanding wood is a 
necessary , If not glamor- 
ous, step toward the completion 
of virtually all woodworking 
projects. And although sanding 
may never bo fun, it can be 
much less time-consiiming and 
tedious with the aid of a combi- 
nation belt and disc sander. 

The sender, also called a fin- 
ishing machine, has a single, 
powerful motor that drives the 
sanding disc and the abrasive 
belt simultaneously, The sand- 
ing disc is simply a flat, circular 
metal plate that has an abrasive 
disc adhered to its surface. Disc 
senders range in size from 6 in, 
dia, on amalb benehtop models, 
up to 12 in. dia. on stationary, 
floor-standing units. Miniature 
4dn,“dia. moddmaker'a disc 
sanders are also available for 
lightweight handicraft work. 
The disc gander is generally 
used to square, shape and fin- 
ish -sand t he end grain of small 
workpieces and for shaping out- 
side curves. 

The belt sander operates a 



The belt sander, shown here In the vertical position, can be 
adjusted and locked at any angle between 0 and W, 



continuous abrasive belt that 
rides on two drums, A flat metal 
backup tabic, called a platen, is 
positioned between the drums 
to support the belt and the 
workpiece, Beit sanders are 
designated by the width of the 
bolt they use, typically 4 or 6 in, 
wide. The sender's straight-line 
sanding action is particularly 
effective for sanding the surface 
and edges of boards. Sand in- 
side curves by working the 
board against the end of the 
idler drum, as shown on page 
120. The more expensive belt 
and disc sanders feature an ad- 
justable-angle belt sander that 
permits positioning the belt 
horizontally, vertically or at 
any angle in between. This al- 
lows you to lock the belt sander 
at the most convenient working 
position. 

Another desirable feature to 
look for on a belt and disc sand- 
er ia a pair of tilting worktables. 
The tables on the Delta unit 
shown tilt out 45® and in toward 
the abrasive surface 20^, Tilting 
tables are invaluable for sand- 



An inside-out look at the most versatile sanding machine you can buy. 



TEXT AND PHOTOS BY ROSARIO CAPOTOSTO 



ing precise bevels and angles 

Sanding discs and abrasive 
belts are commonly available in 
two types of coatings: garnet 
and aluminum oxide, and in a 
variety of grit skes ranging 
from 50 to 150 grit. Use garnet - 
coated abrasives for sanding all 
species of wood. Aluminum ox- 
ide abrasives work equally well 
on wood, metals and plastics. 

Mounting the dill 

The first step is to dean the 
metal disc with lacquer thinner. 
Be sure to remove all foreign 
matter and residual glue left 
behind from the previous sand- 
ing disc. Then, mount the new 
disc to the plate using a special- 
ly formulated sanding disc ce- 
ment, Don't use contact cement 
or any other permanent- bond 
adhesive that will make disc 
removal extremely difficult. 
Apply the cement to both the 
metal plate and to the hack of 
the sanding disc. Wait about 
five minutes before pressing 
the disc onto the plate. 

As an alternative to disc «- 
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The Delta Mm. belt and 1 2-In. disc under, or finishing 
machine, Is shown with Its major parts identified. 



merit, try using peel-and -stick 
adhesive-backed disca or the 
new VelcrcHbacked sanding ilise 
system. Both of those alterna- 
tives are quick, easy-to-use 
and, of course, more expensive 
than paper-backed discs. 

Disc sender 

Disc sanding operations are 
always performed on the down- 
ward rotation half of the disc. 
Therefore, the machine's sand- 
ing capacity is slightly less than 
one-half the diameter of the disc 
(cutting action at the center is 
negligible). Hold the workpiece 
flat on the table and feed it 
lightly into the disc until the 
desired shape is formed or 
smoothness is achieved. Avoid 
pressing hard against the sand- 
ing disc. This will only clog the 
abrasive and cause bum marks 
on the wood. When precision 
sanding is required^ such as 
when squaring an end or form- 
ing a miter, use a miter gauge to 
guide the workpiece. 

Sanding perfectly round 
workpieces on the disc sander is 




TOOL SETUP 



Move the belt to the left or right by adjust- 
ing the tracking knob. Then, tighten the 
star-shaped wheel to lock the beh In place. 



Deft* »nder features sturdy, ribbed work- 
tables that tilt toward the abrasive surface 
2<F r as shown, and till out or down, 45*, 



To change the abrasive belt, simply rotate 
the tension crank until the belt loosens so 
that n can be slipped off the drums. 




Uqufd sand Ing disc cement provides an easy 
way to mount the sanding disc. First, apply a 
ihlrv even cement coat to the metal plate. 




Then, spread a thin cement coat onto the 
back of the sanding disc. Walt for about 5 
minutes before pressing dhc TO plate. 




Make a dual-grit sanding disc by cutting the 
centers out of two dUO- Disc center fcs cut 
from fine grit; outside ring Is coarse grit. 
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easy with the aid of the shopmade pivot 
jig shown below. The jig consists of a 
double Vfc-in. plywood table that houses 
a dovetaihshaped pivot bar. Rip the bar 
from Ys-bi. hardwood stock with the 
saw blade tilted 20*. Next , make a pivot 
pin by grinding a sharp point on the tip 
of a %-iiL No, 6 Hathead screw. Then, 
bore three or four holes in the pivot bar P 
spaced about 1 in apart, for installing 
the pivot pin- Countersink the holes on 
the underside of the bar- 



The adjustable pivot bar slides in a 
dovetail-shaped groove in the table and 
is locked in place with a cam-action 
locking lever. Form, the dovetail groove 
in the table by simply cutting the top's 
upper plywood panel into two pieces 
with the saw blade tilted W- Bolt the 
locking Lever to a mounting block that is 
glued and nailed to the table's under- 
aide Locate the bolt off center, as 
shown, to create an eccentric, cam- 
action movement- 



DIIC SANDING 



To use the pivot jig, first rough-cut 
the workpiece round on a band saw. 
Nest, mark the workpiece center with 
an awl and place it on the pivot point- | 
Then, slide the bar forward until the 
work makes contact with the sanding 
disc. Pull the locking lever up to lock 
the bar in position, turn on the sander 
and rotate the workpiece slowly until 
the entire edge is sanded- The pivot jig 
shown will accommodate workpieces up 

(Please turn to page 120} I 



iand outside curves cm the disc Hinder 
freehand. Make light passe* by swinging 
the work hack and forth against the disc. 



Use a miter gauge to sand precise miters. 
First rougheut the miters on a saw- Then, 
finish-sand the miters on the disc sand er. 



To sand a compound mpter, dir the table 
down and adjust miter gauge to the desired 
angle. Be sore to precut the miter first 



DtK sander is excellent for sanding plastic 
laminate and wood venewi- Use a fine-grit 
disc and keep the work s good side up. 



To sand long board edges- dan *p a straight- 
edge fence at a slight angle so that the 
work dears the upward rotation half of dbc. 



Form accurate, uniform chamfers easily by 
Inserting a stop rod in the miter gauge. 
Adjust the rod to control the depth of cui- 



Easy-t o-biulld pfvot jig damps onto the sanded* table. Ptvot bar Place rough-cut circular workpiece on pivot point. Slide pivot bar 
slides fin the dovetaW-fhaped groove In the plywood top. forward and lock It In ^aee with the cam«tlcyi lew. 



IDS 



POPULAR MECHANICS * JANUARY 1 \V8h 







EXPAND YOUR CAREER HORIZONS... 




START WITH CIE. 

Microprocessor Technology Satellite Communications. 
Robotics Wherever you want to go in electronics 
. start first with CIE 

Why Ol£' ? Because we're the leader in teaching 
electronics through independent study Consider this. 
We teach over 25.000 students irom all over the 
United Stales and in over 70 foreign countries And 
we've been doing it ior over 50 years, helping 
thousands of men and women get started in 
electronics careers 

We offer flexible training to meet your needs. 

You cart start at the beginner level or, if you already 
know something about electronics, you may want to 
start at a higher level But wherever you start, you 
can go as far as you like You can even earn your 
Associate in Applied Science Degree in Electronics. 

Let us gel you starved today Just call toll-free 
1'BQG'321 -21 55 {m Ohio, 1-600-362-2105} or mail in 



me handy reply coupon or card below to 
Cleveland Institute oi Electronics, 

1776 East 17th Street. Cleveland, Ohio 441 14. 



E ; E i ’ C level a nd I nstitutB ot Electronics 

| 1776 East 17th St., Cleveland, Ohio 441 14 

Please send your free independent study catalog, 
i For your convenience, CIE wil' try to tigve a represent live 
3 contact you — there is no obligation 



Pr -1L Name 



Address 


Acl 


Ca 


SlalP 7rn 


Ade 


Arra Code.'Phone Nd 


Checkbox for G.l. Sill builetinon Ecluca tonal BeneMs 
□ \feleran □ Active Duty PM23 



MAIL TODAY! 
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If it moves, shoot it. 

Take a shot at tools with moving parts, lawitmowers, sticky locks and 
squeaky hinges, Anything that moves. WD-40, America's troubleshooter. 




Mini-Quartz 
Clock 

Movements 

■SPECIAL INTRODUCTORY OFFER! 



Htmik 

Mirtut* 

Hand* 

IftCiuttar 



To Introduce you to the famous Ju^hana Wear 
quarri mini-miV^rn^li.C-ldCkwtrkasnow 
otfirs you lhi» precision ctodi novomenl -a I a yerv 
special Introductory pnco . . . FLU$. N you t ?? dfcr 
befoi* tyai /ae, you'll rraura a FREE diFT CER- 
TIFICATE wt>1h ±3.95- on 1u4u re orders Tor &10 or 
indr(. W't likif getting yWJ T iir*!; doc* madmen* 
FREE* 1 Hour & MmulB- Hands ana .nciudad and 
accurate rerfemante i* gujiurtstd lor 3 years' 
Ordflr as many os VOU ^ifih Oth -ramemberlh .g s^K^I 

cnee & FREE Gifl Cendioale are ofieted cftfy on 
i^lfodudoPM ordara. Maior credit cards aecapted. 
WRITE OR CALL TOLL-FREE 



WiK&nBin rasidanta call {60S} 755-1000 
Out Ot statff customers 

CALL TOLL-FREE 
1-800-356-4011 




Tarn pus I nalname-nfCcfpo ration 
241 B FO«ar Avanuft. JamaAvilla, W« S3545 



Save Timet Save Money 1 Mill Supply 
Sell* Over 1,000 DIHerant Top Quality 




REPLACEMENT 

PANELS 

To Repair Rutl or Collator. Damage 
on Many American Cart, Pick-up 
Trucks and Van* and Meet Imports 



96-Page MILL U.S, Car, »yfi 

Truck and Van Catalog ^ 

.ss ihesi Mumn 1 U S an. h^s vi pOuCi 

t Mf 3 aw ibDp KtRKiff- S40?1 V DO £m®L US tjiftl 



MILL Import 
Car & Truck Catalog 



$200 



_us swi ntf icefT [wws Soa. ^ -pem flr he. 
UDOC^jaUS kMs- 

fl n.:rer 0^ W5J. tf UliSer-J'; 

*Wirs rn WtfS GflECRS tftU 




Free Informal ion 

Se-fl iur-wd |pg 

v CR£ Jff-ff-tr v 
fTffHcA.InXt CMrtfi 

Milt Supply 

Dept PM-601 



J3ii supsrtor Annus # OmUnd. OH iilli 

tjifii aif-H?a 



When Capt. Markel told Jack Grimm 
that they might run. into a 50-foot squid 
in their 25-foot sub. Grimm, according 
to Markel, responded with a Texas 
grin: 11 Be glad to meet 'em." 

Grimm’* grail 

Grimm, whose Last mayor quest was 
an expedition to Turkey in the 1970s 
that found ancient wooden beams on 
Mount Ararat, beams some believe to 
bo from Noah's ark, plans to spend 30 
days at the site, making one dive a day. 
With the AJwHHwpi'd costing some 
830,000 a day to support at the surface, 
and with refurbishing the vessel coat- 
ing $} million, it appears that Grimm is 
already over his £1.5 million budget. So 
why the money? And the risk? What is 
Grimm after? 

One of the ship's two bells, Grimm 
says, "possibly" to place in Philadel- 
phia's JVfcnm'r museum. Otherwise, 
Grimm just wants to look around on 
the ocean floor and pick up whatever 
they cart— mail bags, briefcases, lug- 
gage. , r , Capt, Market says he 
wouldn’t mind sampling a bottle of the 
w ine preserved down there for so long. 

Searching for clue* 

It f s unlikely that any artifact will 
help solve the mysteries still surround- 
ing the tragedy of the Titanic. Why. fur 
instance, were there too few lifeboats 
and why did people refuse to get into 
Che ones, that were being lowered 
away? Was there a ship within sight 
and why did it ignore the volley of 
distress rockets fired by the sinking 
liner? Did the crew think that they 
were signals from fishermen trying to 
find their way to their mother ship? 

One new mystery , however, has sur- 
faced since the wreck was discovered: 
Why did the stern break off and the 
bow remain so pristine? Theories 
abound. Did the wreck settle first on an 
underw ater mountainside and then, af- 
ter a seaquake, tumble into a valley, 
breaking in two? Or did the mere 
weight qf the water-filled bow drag the 
air-filled stern down before it could fill 
with water, causing a kind of implosion 
that snapped the section off? A closer 
look at the damage may tell 

A TitUrt'S treasure-trove 

Grimm says the controversy over the 
Titanic is mainly over one question: 
whether ur not It should be raised, and 
he says he's not interested in that, 
"But, 1 ’ he says, ‘"there's nothing wrung 
with diving in the area anti recovering 
memorabilia/' 

Diamond neckless and gold aside, the 
ship's bell from the Titanic* marine 
experts say, would be priceless, m 



IG 
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SHAKE R SIMPLICITY 

( CotHift ilfirf f re J£ij Ujrt J 0 



pLywuoch ikire clearance holt.,s and 
couirtcrbore the hnirs slightly, Inst a I! 
the back with M^in, No. 5 Ih brass 
screws, spaced fi in, apart, 

Mark location* for the ft-in, * Win,- 
deep nini"ttws for the tabletop fasten- 
ers in the top edges n?f the case. Boro 
the mortices with a : i- in. ilia. 
bh. then ins-tall the fasteners with a-irt. 
No. 8 fh screws. 

Clamp the ea*e top upside down tn 
the worktable that you ran rut the 
rove detail on all four edges. Use the v>- 
m.-rad. rove bit in the router. Be sure 
to place the top on the case with equal 
overhang nn ail sides k ami secure it w ith 
'a-in. No, rh screws through the 
tabletop fasteners. 

Drawers 

Cut drawer sides, fronts and barks 
fi r om 1 j- in, -thick maple stock. Lay out 
the dovetail joints as shown in the 
drawing and cut the joints using a 
dovetail saw anti sharp chisel. Rout the 
groove for the drawer bottom with a ft- 
iii.-dia. straight hit in the router, C.TiL 
the drawer bottoms fhim ft-im maple 
plywood. Sand the inside drawer stir- 
faces before assembly, first with 100- 
theu 220-grit paper. 

Assemble the drawers with glue and 
clatnps, chocking each for squareness. 
After the glue dries, sand the outside 
drawer surfaces and test -fit each draw- 
er in Its opening. If the fit is too tight, 
use a sharp plane nr belt sander to trim 




10 Apply base molding with I -In-, brads 
and glue. Flit naFI holes with wood filler or 
cherry sawdust mixed wlrh dear lacquer. 




12 Mount [he case back with Va-Fm Mo. 5 
fh brass screws, set 6 In. apart- Counter- 
bore sere wholes to set heads flush. 



the drawer sides ns necessary^ He sure 
to allow for seasonal swelling of the 
drawer when fitting. 

Cut the drawer faces to size. Use a 
chamfer bit in the router toast the %e 
in. bevel around the edge of each draw- 
er face. Cut rabbets oh l he back side of 
each drawer face with a ft- in, straight 
bit on the router table. The rabbets on 
the sides and bottoms; are Yn In, wide; 
lop rabbets sne 1 !«, Ln_ wide. Bore clear- 
ance holes in the drawer fronts ami 
attach the faces to the fronts- with I -in. 
No. HJ rh screws, Mount the wood 
knobs on the drawers. Although the 
knobs are maple, they are turned from 
end-grain wont), so they will finish quite 
dark and virtually indistinguishable 
from the cherry. Now you should finish- 
sand the ease and drawer fronts, first 

with 120- then 220-grit paper. 

Finishing 

We applied three coats of Wateo 
natural oil finish. Brush on ihe first coat 
of oil liberally* then sand with filHI-grit 
wot or dry abrasive paper, wrapped 
around a padded sanding block, Wipe 
off the ovoess oil. 

After three or four hours, apply a 
second coat. Let the oil soak into the 
wood for about In minutes before wip- 
ing it off. A 1 1 1 1 w I h e n j 1 1 n d ry r i vern ight , 
then apply t he third coat. Put a light 
coating of paraffin on the drawer sides 
and runners to ease the drawer move- 
ment and prevent sticking. W 




1 1 Install the rear support leg wilh glue 
and screws. Bore clearance holes in boi- 
tom and countersink screwhcads. 




13 Cut rabbet* on back* of drawer f^ces 
using fvln.-dla, straight bit. Top rabbles 
art 4* In. wide, other* are In. wide. 
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Hame . 
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Heathkit 



A trustworthy 
guide to what’s 
new in com- 
puters and 
electronics* 

For many 
years, the illus- 
trated Heathkit 
Catalog has 
been a guide to 
new and excit- 
ing kli prod- 
ucts for people 
like you (o build. 

To enjoy and iearn™^ 

Prom Iharri, while 
saving money m the 
process. Discover 
over 450 lancinating 
products in computers 
and peripherals * micro- 
processors * robotics * 

Ham radio ■ comput- 
erised weather instru- 
ments - energy and 
home security • stereos 
and TVs * test in- 
struments ■ elec- 
tronics educalion 
and more. 

Send fdr your free 
catalog now . 

m mmm ! 

Please send me the laleal FREE 

HEATHKIT CATALOG 



SEND TO: HEATHKIT 1 HMtfr CCHltpwiy, D*pl. 
Bwnon Mn-ner. Miehl^m 4go2j 
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Y FCC f*EGl5TERED 

1 FREE 

!>!5 ShipQrr-5 4 -W value 

if du&l&it inpiude^ 



Large 

Packet 



MftHmg 3 pemnjnenl 'scnrd f>f 3ll y*>ur 
p+iftpe dMv^rsationi. inoor^nrin cm uiagoing 
riii ne^r sunpls' Just p:-u^ She T*hf* 
Aacordtr lW in In y^'J' itlfephunt i-ar K and 
iijpp mnnrriiir '■mu'll 5 IJM i/'rnrrii-pq. rhp? -rati 
lanS you pi Oh up l-h* Tw:t)nfP* an^J ^tnp ISw 
miiiant you pul >t down 11 ^ 3 to olprooF wav 
Ip l , JiN:if pwtf^ps, rcnsivwi ins-l niclmijc nr pul 
any impprtanl EH^n? palls c*i Ehf rpfjOffl 



- Solid £l*(£-lrt*4d* | 
no power 
■ 1 y^ar gupn-nEw 



* Aglluplp* in±ld nlly 
- EttHy COftneflg in 
^r, pny tip-a -fvcarder 
r \ wiSh rtmQb mpul 

b ;^COMCOR 

t— ^ DlfpE PM. 9 £ 3?lMi! WV. N¥ 10016 

All mjpr cr^il «ntf& accept 
h»PS beats- Ehfflirto PH3H 

CDCC PHONE ACCESSORY 

rncE Ufflt 0G*F0« 

orders Call toll free 

1 800-22 1-3085 

IN NY 212 GS9-9B18 



GVRNEYS 

S**d 1 Nuruty Cc. p Yanklen. £D 57079 

Jumbo 

SUNFI0WER 

Gurney's Jumbo Grey 
tripe sun flower 5 



yield plenty of seeds 
for roasting and “ 
snacking! Large 
heads measure 
up to 20 inches 
across! Stalks 
grow 6 to 10 
feat rail. We 1 !! 
also send 
you a FREE 
copy of Gur- 
neys new cat- 
alog with over , 

4,000 products.| 

We va got all 
your om favor- 
ites and morel 
-ptfflp iffd MiT- 

□urMf-L D*p1 34494# P*ff* 5r. Virklan. S® 57079 

Hsru;'? my PlgjjG W*nd my seeds 
and your FREE a-prihg ralatog 



Nimt 

$tr«i 



RQ. Bon 

CHV 

s**i* 



Ht. 



B-djc 



ZIP 



Clip or if## fHp#r. ^rF ipwdf efeff) mf? 
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HAMMERS 

fC mrfittifrrf from furtfF 

rile of this UU*z. hammer ($ I S) features 
a dimpled, antislip surface, The strik- 
ing fucE j and curved da\V are hardened 
individually to ensure strength and du 
rability. It's also available in a 20-fw, 
niortcl Contact Rnnrivik, Bon 1220, 
Scranton, PA 134501. 

8. Bnll-peen hammer -Featuring a 
hardened head, the ball- {teen hammer 
U used for striking cold chisels and 
punches and for general metalwork. 
The hall-shaped peel! was originally 
user I in mustmioin rivet heads. They 
are commonly available in ^Lz.<-is ranging 
frrjm M t» '\2 02 . The 24- ox. model shown 
costs about l 'em tact E sitting. 2fi47 
Right h St.. Rockford. IL filllH 

9. Tortlmaker + R hammer — Herds 

an rxcrllpul example nf just how sj>e- 
L'tfllissecl a hammer can be. This \-qz t 
miniature hatl-peen hammer has a mag- 
nifying lens built into its head. Use the 
lens to check centerline and intersec- 
tion punch marks for accuracy. The 
chrome-plated tool costs about $32. 
Contact tttarrett To., Consumer PixkI- 
Lacts. 121 C'mscenl St.. Athol. MA 

mm. 

JO. Rip hummer — fires E for rough 
carpentry, this 22-nz. hammer featuiTis 
a straight ripping daw. a fihergLass 
handle asvl a rubber handgrip. Many 
workers prefer fi herglass-hiioetled tools 
b<*cause the> are virtually unbreakable 
and are mnre shock absorbent than 
steel-handled tools. The hammer 
shewn costs $2R.H4l fHistpaid from U.S. 
General, HMJ (’0111111 ercia l St., Plain- 
viffw, NY 1IWH. 

II. and 12. I lead- blow hammers- 

Use dead-blow hammers to sli p ike 
hlrwvs without [tamaging ihr work’s 
surface. The tiHils 1 hollow heads are 
partially filled with small metal shot, 
which r^lupess rebounding. Durable 
ureihanr 1 completely encloses a solid 
steel handle that's welded to a cylindri- 
cal steel head. I lead- blow hammers are 
available in five styles ranging in size 
from 8oz. Ln 3 4 lh. Shown are the lu-lb, 
<N \h M; ¥7N'i and the 14-oz. (No. 12: 
hammers. C-ontaei Stanley. Ik Hi 
Myrtle St., New Britain, (T mWK 

13. Kronliersmnn's kwil -This rug- 
ged 24-oz. tool is mure than just a 
hammer,, it's also a crowbar, nail puller 
and hatchet. You'll finrl this tool partic- 
ularly useful on camping trips and for 
opening wooden crates, ll's $133^1 
pustpaid from l jeichtiLng r \9A4 I'nm- 
merce I 'a rk way fc ( 1 Le vela nd , f >H 1 i 1 28. 

I L leather-grip rbiw hammer— 
Ik L signed for finish carpenli'y ami other 
Sight -tl 11 ty nailing jobs, this t2-oz. 
ciirved-elaw hammer reatiires an at- 
tractive, comfortable Leather handgrip. 
The grip is a lamination of leather 
washers pressed ami riveted to the 



solifl steel handle. Contact. Rstwing, 
21447 Eighth Nt. F Rockford, IL l6Jl(JJ r 

15* rphtjlslcrer'a ha miner — The 

magnetic face of this 7 -ok. hammer 
(?2U) makes it easy to start upholstery 
t^eks and small nails. Use the nonmag- 
netic face to continue driving the tack. 
The curved, narrow head fits in re- 
stricted spaces. Contact Stanley, Skip 
Myrtle St.. New Britain, CT IH5P30, 

J6. H mss head hammer — Use t.hi^ 
3 fLo^ s solid brass, wood-handled ham- 
mer during metal working to avoid mar- 
ring the work's surface. The ton! has a 
l-in.-dia. x 2V>in. head and is about Id 
in. long. Its available For .? M.HJi post- 
paid from Ganx'tt Wade, HD Avi? r of 
the Americas, New York, NY 10013, 

17. Claw hammer— Here's a fine 
example of a standard carpenter's nail- 
ing hammer. This Ib-oa,, hickory- han- 
dled hammer ($18) is designed for gen- 
eral nailing. Its curved daw has two 
fiharfi. beveled edges for drawing out 
stubborn nails. Contact Stanley, b<K> 
Myrtle lSL, New Britain. CT (HSOnO. 

18. S upe rl oug h h nm me r — I f you're 
tough on tools, try this virtually inde- 
structible rip hammer from l^ast Time 
Trhol (V, Suite 3L5, 148 International 
Blvd,, Atlanta, GA The handle is 
made of a au(>e] -re^ilkm, shock-absor- 
bent copolymer resin. The 14 'L-oz. 
hammer is available with h rip or 
curvefl claw for about SlH. 

Itf. I'Ieih! ic-t PF^pt i d hammer- This 
12-cr/, steel-core hammer ($12) features 
two replaceable plastic faces. One sifle 
has a hard plastic face, the opposite side 
has a soft face. 1'se the hammer for 
striking, without marring, various ma- 
te rials including vvolm I. metals, plastic 
arirl stone. Contact Sezrs. Seal's Tower, 
l)rpt. Chicago, IL KOftvJ. 

2fL Japanese hammer— The square 
steel heaci of this hammer has one flat 
striking face opposite a slightly 
crowned face. Use this tool for both 
woodworking and metalworking. The 
8-os?, hammer is SI 2.55 postpaid from 
Garrett Wade. 153 Avr P of the Amerj- 
eba, New Ym-k, N^ F RK)l3. 

21. LignoKtone mallet — Use a 
wooden mat ltd to strike wood and |>las- 
tic handled chisels and gouges, to install 
wood dowel ]iins and to assemble wood 
parts. This 25-oz. mallet is made of 
Lamtnattnl beech vpnrerK t hat is claimed 
to Le five limes haivier than solid beech 
and twice as elastic. IfFSi5.90}^istpaid 
from the Fine T«mi 3 Shop^, 21 1 Backus 
Ave, . Ikinbury, CTtMlMlO. 

22. Llrywall hammer — Designed for 

installing dry walk this 12-oz. hammer 
has a milled striking face opjioshtr a 
hatchet blade. Use the hatchet blade to 
score she dry wail to permit snapping it 
along the scored line of cut. It's about 
£211 at most Seal's stores. Contact 
Sears, Sears Tower, Dept. 7H3-PM, 
Chicago, IL fiiWHJ. »* 
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Only \R] minis you so thoroughly, 
so profcsskHialty for a career. . m j n your 
i iwn business... in auto servicing. Only \R[ 
include tmioiis Sun and Auiocraft L-i|iiip 
mtiH as part of y our [raining \rul only \KI 
lines il all in ytHjr out! ilonie, at your ton- 
S fElierlCe, with a program liei E-k ipcd With 
the help of pros like Richard Peiiy. leading 
stork car driver and Ski tonsuliaiu 



Includes; Sun Equipment, 

Choice of die Pros 

NRI training is based or plenty of 
hands-on experience And you get that 
experience using live real tiling. Viu leant 
to use the limn ms Sun (inn" inductive 
timing light. Sun compression tester, 
v;tcuum gauge, remote starter, and the 
Sun inductive diagnostic anaiy/er 

Finally, you get your inch Auiocraft 
ignition amtly/er oscilloscope, the master 
mechanic's master instrument Its electronic 
patterns Jet you “see" riglu into an engine, 
spot problems and make adjustmenis on i. 



f> or S rylinder engines, ewn racing and 
high-performance cars. 

Training Covers the Complete Car 

You learn auto servicing from bumper 
to bumper, at home in your spare time. NRI 
starts you out with the high- demand under* 
bond service's . , tuneups and diagnostic 
work Then you move on to tire and brake 
work, alignments, transmissions, power 
steering, air conditioning, even engine re* 
building. It's 51 information and know-how 
packed lessons, with an extra bonus of 
special traiiiingin diesel engines plus (i 
special texts covering body work, certifica- 
tion, starting your own 
business, and more. 



experience with the resources of die leading 
educational publisher to give you the train- 
ing you need to become your own man. See 
Sir yourself Mail the coupon today for your 
fret' catalog showing ail the opportunities 
and describing lessons and equipment in 
detail, Train at home, train lor the future 
with NRI and Sun. 

If coupon has been removed, write to 
NRI Automotive School, 3939 W isconsin 
Ave.. Washington, DC 2(XH(v 

MAIL FOR FREE CATALOG 



Pro Draining 
from (lie 
Pro Drainers 

Nobody has more 
know-how in at home 
technical training, 
nobody has more sue- 
ressful graduates, Only 
NRI/McGraw-Hill com 
bines almost '0 sears 



SCHOOLS 

McGraw-Hill Continuing Education Center 
3839 WiKOngm Avenue.. Washtngipn, DC 200tfi 

Wei give you lomcmw. 

Please fw one *.m atlelog or# 



□ Au tw iwtiw Mechsntcfr Course 

Condirior.ing, RelngeraEipri, 
Heating and SoTar Technology 
Gfrir^i 

□ Small Engin^RepsffCoi™ 

App|i*nw Serving Gccrae 



□ UidksfniHiiog Course 
BuikJmg Construction Course 

□ Telephone Seftiqing Course 

□ Industrial Eieclronics 

□ TVJ AufraTVIdiO Servicing. Conwignl- 
catWftS ElKlrijnics, Micrwompnilers, 
ElKlrcmc Design TeChngtogy, EISg- 

I monies Cours&S 



H-a.iTt& 


prloll 


Agw ~ 


Addles 







Crl^'SF&Ler^ip 
AwTOdHetitnTiifl Njuitjnfli HompSiwiy Council 



Now! NRI and SUN 
Nm up for 

f irofessional 

o servicing. 



includes knoiu Sim 
diagnostic equipment and 
Autocraft scope you keep to 
use on the job. It's the most 
in hands-on career training 
at home. 
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BASS BOATS 

fCtwHmtttl fmm fw/jt' xt) 




Earl Beniz-designed Strata wraps around the (w w marker In one PM performance test. 



some deficiency in uiioLher <. j iU egnry . 

In Kuril, we likeci prurtlrally every- 
thing about the Skceirris Keeling and 
dii^h layout. Jfs coni In liable 1 aurl offers 
Kiijjcrb sight lines from the holm. How- 
ever, wo L-onteml that. ihe distance 1 he- 
tween iho driver and the sieeti njj wheel 
is an ini|Hiruml security fetter when 
you're driving at high sjxwd*, and t hi - 
Skater's w heel is just el touch farther 
away from the driver than we would 
have liked. Also, the da^h outs avms* the 
knee* and is capable of deliver^ a nasty 
bruise in rough water. We would have preferred to have seen 
the trim native located 4111 the instrument jamel close to eye 
level rather than oei the side deck. While* we found the 
stowage to be adequate, we particularly liked the door 
latches, which you can grab easily and quickly (unlike the 
flush-mounted pop-dp handles on Rangera lockers). 

In high-speed handling, the rikectei r turned easily and well* 
The hfsil eeuw* onto the after hull puds when trimmed out 
fully, while some tMiat.s, notably the Shnt.os, mount the pads 
with a kind of brisk authority. This "nutshinetis" in no way 
detracts from the way the boat feels flat out, and it Lakes 
really rough conditions Lo initiate n chine walk. A * Light 
stiffness in steeling was Enure than com|jeiLsated foa - by the 
Skeeters knack for cmmtei-acLiiig Enulo-lorquc. Kmooih wa- 
les- pesformnneE 1 at sjieeds in excess of do mph was guste 
literally a biveze. 



The Skeeter's balanced characteristics — rather than flashy 
excellence in my particular category- made it a standout. 

Stratos 179 

The Struts is very nearly eclipsed LheSkeelcriu our overall 
ranking. If the boat hadn't stumbled during l he trolling 
peiformAiiirc test, its truly superlative abilities on the high- 
end would have put it over the top, None nf the boats we 
drove felt as g<w>d at s|>eed as the Stratus, One indication of 
the bml's consistency anti forgiveness at high speeds is in the 
margin between fastest anrl slowest times in our performance 
tests. A mere four-tout hs of a second separated l he Stratus 
times hi the II to aii test: five-tenths in Lin- IWIF tcsL In both 
instances, the throttle was resting comfoit 4 ibly on the lock 
and sieering was accomplished with nonchalant aplomb. And 
when the St rates was trimmed out, it sprung onto the* [tads 



Ws tour leading 

trolling CHOI'S lo lhe bow 
€\ a Ranger 370V Sgrqiir 
performance comparison 
T he siT© ogsrarort. 
aboard Ranker 'lx 

each lose ana an voilages 

**rt! Pittw ier OO E--1 Of . 

ids me Mercury Thruster 
high Thrust. @mp cfraiv 
ard ^ftiqnl were ^npqliBd 
by manufaclurars 

Ren icing Make Model 



Trolling: Its What's Up Front That Counts 




1 . Evfnrutfe Scout 



2 Minn Kola Mag 40 



3. Mercury Thruster 




4. Motor Gulcte Brute 



RT ADWtaghE (fbf 
Times: Straight Slaiom 



31 29 27 5 
1.06-3 09 



41 24 41 
i:06 30 3.04.31 



28 33 37 
1.25.92 3:40.26 



41.26 35 
1:07.51 3 10 55 



Steering ( 1 -5) Noise 11-51" 



4 5 



5‘4 



43 



4 1 



Pfice As TesJed 



£533 



5571.57"" 



$545 



■RT Raletf Thrust: AD Amp Draw + "Steer>r*g Incte-^. 1 Difficult. 5 Smoalh. Noise Index: 1 Very Noisy, S ^ory OurpL. 
^'Prices obtained from dealerships. 



$460"* 



PM invited four major trolling motor 
manufachirers to participate m a mini 
shooioul during out bass boais performance 
Lose We ccfitparcd static figures Ifte ralec 
thrust. amp draw. weighs and- pr^H. Hw 
Ifi re* in some ol our own eiilcria. like time 
in rough slraigh|-hne and slalom I raps and 
subjective evaluations of steering authority 
and underwater noise emission. 

E vi n rude Scout 

This little unil has clean, pleasing lines and 
a bold (ftrredOrtai indicator An pluses Buiw«? 
ohos^ me Scoot ow* the- other troUing 
motors we lested perlurmance. nnt on 
look^ For Lhe mosi pan, the Seoul has less 
rated ihtusl and amp draw yeE it performed 
superbly iu our speed tesls. 

The Scout also has a Oent-shaM leading In 



its lower gear case, which was designed to 
countefad torgue This minor innovation 
manifests itself in grcatlv improved steering. I 
do h^ve a complaint aboul lhe Scouts foot 
pedal iticcK-ih IE irakt^ a radical backwaid 
angle tn ils max down position Feet aren't 
designed lo ben*? mat way 
Mi jin Kota Mag 40 
There was an inconsistency between the 
Minn Kola’s rated thrust and lhe amount of 
speed we were able to achieve It seems that 
with TO pounds more RT me unit should 
have seen a little bn fasler We a^so had 
rninpr complamLn atxnit the ilir^lioii-iil 
indicator (loo smaii and shapeless 1 
There's stnl plenty to like about the Minn 
Kota unit, though, like its very quiet 
tiiKftfrwater noise cHaiacl^nstics anct the 



smoothness in the steefing pedal action 

Mercury Thruster 

Deploying the imusLer wilh the po*e? cofd 
instead n ? U String is mildly disconoeMtng. 
Also, lhe Mercury Thruster s steering pedal 
is covered by a flimsy piece of plastic, which 
feels like it’s aboul to bFeak away 
Str-I. the Thruster's underwaler noise level 
rales a neuhal 3 — nol bap, noi good. H's 
abovewatef noise level is indeed pretty high 

Motor Guide Brute 

As wilh the Minn Kola, the Brute s rated 
thrust wasn't oonsisieor with its speed. And 
while lhe Brute has some good points dike 
the very clear directional indicator and brisk 
slewing authority), rts underwater noise level 
was pRceedrngly high.-- T.C. 



IN 
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with nrHionrense determlnatioiri. locking 
onto collide and producing unmatched 
comfort and control, The Stititos was 
quite simply a joy to drive flat out. 

This ability on the high end of thr 
s]M^d range and tht boat's enormous 
locker space wasn’t enough to compen- 
sate for some shortwmings in the till- 
ing pei-forniance category. One reason 
the St rat os produces such a splendid 
rough- water ride is its fine hull entry 
foi"ward» which splits the chop. That hull 
form means the boat's forward casting 
platform must pivot on a rather nairow 
hilcrum. so trolling peifnrmajice in rough 
water is iwky. Although it's probably 
the kind of thing one can become accuse 
tomed Ln, it was just imitating enough to 
kick the Iwxii out of first place. 

Ranger 350 V 

Forrest Wood's Ranger is tile grand- 
daddy cif the bass t mitring field, anil it's 
reasonable to assume that most manufac- 
turers have gone to school on Rangers 
original blend of speed and practicality. 
The coin jinny is rightfully proud of the 
safety inherent hi its ftjamripjected hull. 
Ranger conceeles its boats may jicj! be the 
fastest, hut it'll stack its H fishabilJty' K 
against anyone's, insisting its bouts sup- 
ply durability and (xraee of mind Lai addi- 
tion to easy stowage and a i^j^ctable 
pei-ftjrmanee. 

Perhajis its stmiigrsL suit, the Rang- 
er's stowage compartments are ample 
and designed with an eye toward balance 
(although, sis mentioned, we dislikes! the 
locker A«r latches). There is sufTfeietit 
space for rods, live well*, maps and PFDs 
with Hu one stowage area taking all the 
room lit the expense of another. It's a 
nicely (n"gifuii?ed jimingemeuL, in other 
words, anrl in some ways exceeds stow - 
age concepts found on other boats. 

Trolling was h bit rockier on the Rang- 
es- than on Lhe Sk&eter and Cajun, and 
while tht i boat turned in a middling 
|ieribrmaiKt j in the 0 to fw test, it 
trounced all comei-s in the l-fifF test with 
the engine trimmed in. Explain that! 

At high speed, the Ranger feels a lit lie 
less secure, and that's probablx 1 a func- 
tion of the distance between console and 
driver flit inches to Hkeftor's H). Still 
some committed Ranger fans like that 
kind of separation because it makes it 
easier to get behind the wheel. 

Cajun Ricky Green 

The C ajun followed the Ranger — but 
riot by much. It’s l rolling jjerfurmancf 
ultra stable, stowage is sufficient and 
maneuverability dose id stellar. But the 
C l^junY i\ to ;Vi ti'sr insults wero soured 
by having the wrong prop installed (a 
Raker 24 instead of a Raker 22). which 
s| billed iLs acceleration from a standing 
stall. Following a s(a<tacuki L pass 
through our maiiquverability course 



Raking all honors on a mnning start J. we 
were willing to forgive the Cajuns per- 
formance la|*se out of lire- hole. 

Nonetheless, we were intensely dis- 
satisfied with Cajun's dash layout — cru- 
cial to higb-sjieed peace of mind. The 
Each. speed and trim gauge are all posi- 
tioned at knee level and to the right, 
which means you have to look into the 
bottom of the boat at high s|>eed to 
ascertain the engine's trim angle. When 
you Ye trying to fire the boat out of the 
hole anil onto the ekhIs at high speed in 
rough water, the last thing you want to 
do is take your eyes off the waves to 
cheek the instruments 



p To its credit, the Cajun hap some nice 
touches. The aft casting platform Ls enor- 
mous. and, again, its trolling ability is 
superb. We also liked the mini- wind- 
shield (which you can only appreciate at 
full speed oil a rainy day) and, for all the 
shortcomings in the instrument layout, 
its ability to accommodate fish-finding 
electronics on lhe dash near the driver. 

Correct Craft 
Bass Nautiqtie 

Fim the good news. The Bass Nauti- 
que will bui-sl onto the hull |jflds with 
smooth alacrity and create eheek-flutter- 

tPfnim turn ft* fwfir 




Gas pressure' 



lore flttfficter 1 



M&nolube 

carrslruetian 



nstrably more 
scle power 
er road control 




For pickups, vans, 
light trucks 



Grsajj^ M prime 



Gabriel 



G^s-a- justs Adv^nt^ge 
Onrei* war 

Monroe Gabriel 



%BQ psi" i 00 psi * 200 psi ' * tfitK - 40% 

Greater pressure m&ajrrs quicker response. 

40 .0 m m 54 9 mm 34 9 mm *U 6% ■ 1J . 6% 

Larger dra/neter means more damping power . 

yes no no 



Gnva-jusl 
earn. nates -aeration 



JVtoiioEube construction efimlnates aeration tor 
feeder performance. 

Pius ihese other Gas-a-jusi lealures: D-n-.q r-islon sen- "hmmed piston roc and 
patented divider psslon mean belief perlormance Sintered »ra^ piston means greater 
strangt h Aumlfitt eyt-n ng and cy linger m an greater ri-j rabmty 

Stiurcn Cnmpirlil.YO ndwriisir’iu 'Apiirupimaley 



No wond' 
monot 



lor passenger 




erica’s best-selling 
shock is 

Cas-a-iusc from 

&D 1 Oak CreeH Drive. Lombard. iL 601 
Pioneers m gas shock rec-bnoi'ogy- 
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// you can operate a garden tiller , 
you can,.. 



be your own water well driller! 



All the pure, fresh wafer you need for 
your home and garden - and never pay 
another water bill:! Let your lawn 
sprinklers run o/f summer ■ the tost is 
only pennies per day when you drill a 
little 2 -inch well in your backyard. 

"I can’t befieue how easy...!" 

To drill your own water well lakes a 
little time (usually a weekend) h a little 
efforl and a lit lie machine called the 
HYDRA- DRILL. Since 1962 , over 
99,000 water wells have been drilled 
with this economical, easy - to use 
machine ■ mostly by homeowners 
who'd never before drilled a well. 

Many lell us, 'I can't believe how easy 
it was -- a lot easier than operating a 
garden tiller!" 

Imagine! No more water bills! No more 
water restrictions! Win total water 
independence just by drilling a 2 - inch 
well in your backyard- Enjoy an 
endless supply of FREE WATER 
365 days a year! 



Interested? Well be happy to send 
complete informal ion, FREE, by mail, 
No obligation, of course. Write or call 
toll- tree 1 800 82 L 7700 (Ask for 
Operator 5932 ). 





call toil fH£f 
1-800-821-7700 

■M tw Dpnitir illij 

-d< D* Cdupu’ *id Mi "nU*, 

Ufg, Co. P Optlik*. AlDGBOZ 1 
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FREE WATER 

from your own 
backyard well. 

Easy-to-use, 

economical 



Better than Jogging, Swimming, or Cycling... 

fflordicpack 

- Jarless Total Body 

Cardiovascular Exerciser 

Duplicates X-C Skiing for the 
Best way to Fitness 



family outers the lirffcr fag mux fas and alsfl iddfc 
Important upper body cktc \x H l^hc i pulse rarcs. 
rH'U’Nhin farbuUdiirefjincsi, lerriirairrfa attain 
because ihc ^ork !i sriancd more muscle miss 

Even Better Than Swimming 

NordicTr^k niore effect Inly rswrifra rhe largest 
inuwk5 \a Ihc body, (hose located! in The legs and 
twit tut ki. When swimnaiag, the body i*. tup ported 
by the wiict. iJius prevenrina these muscles fran 
bring rftcrthxly rxmiscd Tfte tlind up ncPTisiiig 
potiuation the >ufdieniti much moweffccttveLy 
cxrrciics tltcsc miiKles 

A Proven. High Quality Durable Product 

Sunllctrjdolait I>lth in pnaliJLliun since L L rb 
Nunlklkaric is quid, mofariess and Eia^bep*rjieK 

idjui^hh 1 linn $nd k# rarfajiCtY 

Ikhu’e and sell di*necc T^n *ear » ammtef . 

.Midis - trial period wlh nium prisifctge. 




OrfcWHJiMn- siitn^ i* c^ten died hy 
is the iinjm point lijito n\ tafdknMvhr cvtftiw 
far twrii men and women lu smooth, fluid, total 
body njutEunutiLfunrsly cien:iM;.s niiiiT ffliudcs sd 
higher bean raio sreni easier (□ attain, than when 
.. Sotdidfnck dusfly sifrauJiie* the 
i motion and prov ides ihesamr 
durantx -^ui Iditin benchls-nRhE 
in ihc ewi^nltnce of your home, year 'round 
Eliminate* rhe usual barriers uf time, weather, 
dance Of injury, etc. Also highly rffeClht far wrifthr 
com rtf. 

More Complete Than Running 

NondarTraelc gives jam a more complete work oui- 
eonditions bvih upper body and lower body 
muscles k the sarne time Ffaid! pirlra motion docs 
am cauw joint or back problems. 

Mon Effective Thin Exercise Btire* 

NottfcThKki suAd-up tiding motion mote uni- 
PSL 141PM 



Folds and &raneU on end 
H> require only 15" i 17* 
storage space. 



<Mti or irrtte fur . 

FREE BROCHURE 
Toll Free l-HOO-328- 5888 

MEimfHita 612-448-69117 
J^Mei . Ctoth-a, MN M-llS 
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BASS BOATS 

(Conti wted firm} 1*0*}? j J.? J 

ing, eye- watering acceleration as it pn> 
reeds to a top-end nvtf paM fjO. 

But, as one of the technicians from 
Able Marine put it. “You really have to 
dritY- that thing, 1 ' He meant that high 
torque and a flat, speedy hu 11 form can 
put up a real fight at speed. Also, the 
boat Likes to chlrte walk— often a real 
attention-getter. It's easy to learn hnw to 
make thia boat go fast. Getting use<l to 
its eccentricities is another matter. 

While the Bass N antique was the 
unqualified speed king during our test- 
ing — with swift, consistent times — the 
boat fell totally flat in stowage area ami 
trolling ability. Comeet Craft is best 
known fur its ski boats, and the Bass 
Naptique is an attempt at duplicating the 
company's skiing success- in the bass 
market. Bass fishermen are a persnick- 
ety bunch, though, and rarely tolerate a 
design that fails to balance all the attri- 
butes of true fishability. Bass. XautiqueV 
domination in the speed category just 
wasn't sufficient to boost the boat higher 
In our ranking. 

We're told we can expect stowage 
improvements in BN'? '86 model. 

Conclusion 

There's one highlight that all of these 
boats seem to share. They were al l really 
well built anil cosmetically superb. Seme 
very tough, well-designed construction 
lurks beneath ail that metal flake and 
astro Tuif, and h as uite manufacturer put 
it, "The driver always gives out well 
before the boat on ft really rough day." 

Mewl of the performance and measure- 
ment differences, while very real, wore 
also very subtle. But details — down to a 
fraction of an inch — can often spell the 
difference between u bass boat that 
nvti'ji anfl one that doesn't. 

There's also another point 1 failed to 
mention. While we had a few moment? of 
sheer, blind terror (sparked no doubt by 
a dangerous mix of operator seal and 
naivete), driving these things is just 
plain/*™. It seems those Southern boys 
know a thing or two about boats, m 



BASS BOATS MANITACTUREKS 

■ Skb-i-tt'F PrgdwtK, s 8frt^EH.T* rtd. hwt £$). 
Ktlpunt, TX 7,V*iZ: |Si4i ^-iChJl 

■ SliBtiw iSoals lnc. r H^L Eiwiustriitl Kd.. OJrJ 
Kiclwiy. TN ST i:W; (615) MT-lLcW 

* RyirihTs- Bual^. W^J Mujnifauturinff Co. Eiw., 
Flip pm- AR 7^: E50U 4^-^ 

■ Cajun E?nat.-, Coni. Wltmsbcuro. 

E.A 1 129G; <31S) -H6-9il] 

■ hiiw Naulique, L'oetfcI Cn*ft ]nc., F.O. Bos 

133©, Orlando, FL lIMCo K^El -U 

TROLLING .MOTOR 

manufacturers 

■ K Miirui ;k- Si'uul, Evinrurte Ciulbunrcb. KO. liox 
BBS. Milw^yli^, Wr 53301; (4Ui 447^16^ 

■ ^Liim ft*!:*, ifift] Avu.. MHftkaCn, MN 

560011 l.507> 3IW4K3 

■ Merrttn.- thruster, Marine, l^t9 

Pwnjvper H<L Fund du Uw, Wl^, ( 4 U i 
5000 

M Msjior Guicl v, P.O. ltu^ 43-15, HuurkviLiv, 
SWW; C«ll 3S^4S4o 



POPULAR MECHANICS • JANUARY I9S6 



Now you can 
have Lifetime 
Security in a 
CASH business 
where you can 
easily make up 

to $200.00 per 
day and more 

Find out how ... 

... send NOW for your 




free Lifetime Security Fact Kit 



Your FREE Lifetime Security Fact Kit tells you 
how to make SIS.tX) to S 3 O.OO an hour in your own 
Foley -Rdsaw Full -Service Saw and Tool Sharpening 
Hu sin csv Your FREE Fact Kit explains how you can: 

— be your own BOSS! 

— wart lull time or part time, right at home. 

— do wort you enjoy and take pride in. 

«— operate a CASH business where 90 C ol every 
dollar you take in is clear cash profit. 

And it is S(t easy to Icam. Foley -ttclsaw gives you 
ail tlic facts and instructions. No previous experience 
or special training is necessary. All you need is the de- 
sire and ;unhition to he your own boss, Fulcy-Bdsaw 
tells you everything you need to know to he 
successful. 

There’s plenty of business where you live to keep 
you busy. It doesn't mailer whether you live in a big 
city, small town or a small farm community. 

You'll quickly be able to develop the skills necessary 
lo earn a steady income You'll he able to sharpen all 
lypes of saws, garden and shop tools for home, farm 
and industry. 

Profits from your Foley-Belsaw Full-Service 
Sharpening business can provide... 

. . . CASH for future security or supplemental 
income 

. , . CASH for travel, vacations, fishing trips 

, . . CASH far the things you've always wanted! 

And you'll be able to set your own hours and not 



have to worcy about layoffs and strikes. There are no 
franchise fees. Best of all — age or physical condition 
is no barrier — any age person can succeed. 

You can be like Steve Taylor of BrookviHe, Ohio, 
who told us: 



. the first year / grossed S2J.000.fW?. ” 

Or James R, Jones, of Albuquerque. NM who reported: 



‘ This past summer my sales and service amounted 
to almost J6 ,000.00 a month . ” 



But you've got to get the FACTS before you can 
get started. So WRITE MOW lor your FREE Lifetime 
Security Tact Kit. It's yours to keep with NO 



Olll K ;ATI( )\ Th * Foley-Beisaw Company 

60466 Field Building 
Kansas City. Missouri 64111 




* rtie Foley -Belsew Company 

5 60466 Fj eld Building 

I Kansas Cily, Missouri 64111 

I YES, I want lo know more! Please rush 

1 * -my FREE LiFelime Security Fad Kil. 

No obiiganon 
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SUFERSAND E R fCmriinuedfrom page 106 ) 




lo sand a board that is wider than the belt, 
feed the board diagonally so that its entire 
surface makes contact with the belt. 




Install an accessory backstop when sanding 
small workpieces. Backstop prevents the 
work from shooting off the end of the belt. 



BELT SAWDER TECHNIQUES 



to about 48 in. ctia. When sanding work 
greater than 24 in. dta. N support the 
pivot bar from underneath. Attach a 
scrap lxS from the bar to the floor. 

Belt sander 

Ah with dine sanding, many belt 
sanding operations can be performed 
freehand while other h more precise 
sanding tasks require the use of a guide 
to ensure accuracy. 

The most common freehand opera- 
tions include sanding board edges, sur- 
faces, inside and outside curves and 
square, inside corners. Sand the sur- 
face of a board with the belt in the 
horizontal position. Install an accessory 




Us* this setup to sand uniform end chamfer* 
Clamp a stop block to miter gauge fence, 
hold work to block and press Into belt. 



backstop to the sander if the workpiece 
ie shorter than the platen. Place the 
work on the moving belt with ita end 
against the backstop. The backstop will 
prevent the wnrk from shooting off the 
end of the sander. Apply light down- 
ward pressure until achieving the de- 
sired degree of smoothness. 

To sand the surface of long boards, 
first remove the idler drum guard. 
Next, grip the work firmly and advance 
it slowly against the belt’s rotation 
while applying downward pressure. If 
the board is wider than the belt, feed it 
at a slight diagonal so that the board's 
entire surface makes contact with the 
if r le am him to page 




To obtain better control when sanding mi- 
ters, tilt the belt under to the desired angle. 
Now you can work on a revel table. 




Sand square. FnjJde corners by positioning 
the belt flush with edge of platen- SFde 
guard must be removed for this operation, 




Remove the Idler drum guard to expose end 
of the sander for contour sanding Adjust 
the sander to a convenient working angle. 




Auxiliary worktable handles oversized 
workpieces. Attach three cleats to the un- 
derside, then damp the table In place. 




The increased worktable surface provides 
• preater stability for manipulating work- 
pieces and. therefore. Increases accuracy. 




Make an auxiliary extension fence that 
wrap around the end of the belt sander. 
Attach by screwing through wood fence. 




Keep work flat against extension fence to 
sand square, 90 edges on curved pieces. This 
Isn't possible when sanding freehand. 



F2fl 
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Why Are We Giving Away These 
Famous Nationally Advertised 1 
SWIFT 660/F™ Telescoping 
Spin Rods for only 



Hard to believe, but true . 



EXTRA BONUS 

If you 
respond 
promptly 



As pan of its Anniversary Publicity Campaign, a leading New York firm will distribute one million 
(1,000,000) of its most expensive spin rods— the Famous Nationally Advertised’''* 5WIFT-660/F™ 
Telescoping WhisperCast T “ WhamRtaf - — for the astonishing “Anniversary Price" of only S5 each to 
the first one million persons who write to the company 
address (below) before midnight, March 31, 1986* 

This original Anniversary Ad 
must accompany your request. Copies 
or photostats are not acceptable. 

These are the same famous SWIFT-660/ F Telescoping 
Whisper Cast Wham Rods nationally advertised in 
leading media. A full standard 66 inches from base to 
lip, they spring to complete length in an eye-blinking 
6/ lOtks of a second!.* then telescope down to a mere 16 
inches for easy storage in kit bag, glove compartment 
or attache case. 

Crafted of aluminum, stainless steel and space-age 
fiberglass for extra strength and flexibility, they provide 
full response along the entire length of the rod" without 
“Elat spots". And allow precise placement of small flies 
with a minimum of surface displacement. 

Weighing a feather! ight 3.75 ounces, they are the 
perfect ultralight rods for today's “tom pleat angler”. 

Designed for casting powerfully over long distances, 
they’re at home on virtually every take, stream or 
waterway in America, and ideal for land-casting, general 
wading, and boat-fishing. Small wonder they are the 
fastest selling (and most expensive) spin rods ever offered 
by this giant multi-million-dollar New York firm. 

Each rod is covered by the company’s full one-year 
money-back guarantee. There is a limit of two (2) rods 
per address at this price. But if your order is mailed early 
enough (before March 25) you may request up to five. 

These Famous Nationally Advertised SWIFT -660/F 
Telescoping WhisperCast Wham Rods will nor be sold at 
this price by the company in any store. 

To order, mail this original printed ad (no copies or 
photostats) together with your name and address and $5 
for each rod. Add only $2 shipping and handling no 
matter how many rods you are requesting. (New York 
residents add sales tax.) Allow up to 6-8 weeks for 
shipment. Make check payable lo. A&C Company t Mai) 
to: A &C FISHING ROD OFFER, Dept* 114-107, Box 
1736, Hicksvitle, N.Y. 1 1802, (A293S0) 



Jr If you are 
fable to reply 
lllggi ' before Mar. 25, 
^T^well give away 

thrfaninimq)- 
of-tbc-iineSVv U- 1 ■ 
660/F Zoom Cist 
Spinning Red with 
every every rod 
you order., /w ihe aston- 
ishing price of just S2 a reel. 
(And we'll even wind 250 feel of our best 
6-lb-iest monofilament line onto each reel!) 

These nationally advertised reels perfectly 
match your rod in weight and balance, and 
give you fast “thumbs-off" (one-handed) 
casting over longer distances than you ever 
dreamed possible. You can cast even the 
lightest baits without backlash. 

Compatible with virtually every plug or 
lure, the new high-speed gear ratio gives 
you fast **pop"-ftclion, yet is powerful 
enough to red in fish without ''pumping'’. 
The new open-face design (and desirable 
skirted spool) eliminates friction and 
prevents tangles. The and- reverse is 
“whisper” silent, and the Microdisc 
Surge- Free Drag System won’t let your 
fish run away. 

The most expensive reel sold by this 
huge firm, it w yours for only $2 if vou act 
before March 25, (A25I66) 



$ HOW Inc., iK* Sharat Dr., *wsmur,, Jv V HMC 




TOP NAME BRANDS 
AT WHOLESALE PRICES 



CiE*yUlh£ HAVBEh 



STAINLESS STEEL 



HIGH QUALITY 



HAYDEN 



SB CHEVY DELUXE 
MASTER REBUILD KIT 



ft API D COOL 
TRANSMISSION 
OIL COOLERS 



RAPID COOL 
ELECTRIC FANS 



CHROME 

VALVE COVERS 



jimtiM mu m 
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$344.00 



Tr-jfi 

H^wn > i ! i v* 5 1 1 -r rwH 
Si'^ONl ti' c-qir hiHili* i 
■>* hpriMtf am 

m*lLOP> &ha m*i 
thf fc-i ■ w P.fi iiiv 
Vl^l l.i 

- IF 



$299.00 



RAPID COOL 
FAN CLUTCHES 

^ By 

jflHL HUI ICAK! 

sg f 522.00 
S32.00 
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GENUINE BENDIX 
BRAKE SHOES 



GENUINE BENDIX 
PREMIUM QUALITY 
DISC BRAKE PADS 



RAPID COOL 
ENGINE OIL 

COOLERS 



*20 .ft* 

■ttfll LhiPfii- 

r^t ib rjTi>F 0 -l.wn ppm 
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FRAM DEL & AIR 
FILTER Q 

S 8.95 
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ELECTRONIC 
IGNITION KITS 
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TUNE-UP SPtCiAL 



TOP QUALITY 
TUNE-UP KITS 
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ISKEMDARIAN 
SUPER CAMS 



HOLLEY WATER 
INJECTION KITS 
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ADJUSTABLE 

PERFORMANCE 

SHOCKS 



BOOKS 



r w £ MO L L t Y £ -I S I M 
CDMES COMPLi -F iNI'H 
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N4Ala[lWAl-IL 



'$12.95 
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lOvESriL OAi 
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FDHD E CfL H^.5 

_ , vi eo-jj 
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HOME REBUILDER 
SPECIALS 



WHY ARE P.A.W. PRICES LOWER? 
WE BUY DIRECT, WE SELL DIRECT 
& THAT SAVES YOU MONEY. 



STOCK & HIGH PERFORMANCE PARTS FOR THE SHOP & HOME REBUILDER 



0FM REPLACEMENT 
IGNITION PARTS 



5 m 


9- CYL 


UT1 




VO 


vt-t* 


UDPAT1 


ftCU 

YB 


fl-Tl 

«hTJ 



DON’T REBUILD YOUR ENGINE WITHOUT CHECKING OUR PRICES. 


















WE CARRY A COMPLETE LINE OF MECHANICAL ENGINE PARTS FOR ALL 
APPLICATIONS. STOCK REPLACEMENT, HI PERFORMANCE & RACING. 



MONROE SHOCK SPECIALS 



MONROE VIP 

' • SCflE HEAVY I*:- ON 
5 T FI U C T I QN CK LEED ^ MAV 
UFACTfJ^ftS 5P^ C IF I C. AT f p , N 
AVAILABLE FOR ALL U i 
MODEL CAflB 

MONROE 

MDNfiOFU REFT BELLING SfF’i.ACE 
UCNT SMOCH 5 S% MmCREaSL IN 
ftiDE COMTftOL 0^£R FH&lKAJI 
OEM SHOCK,! *V*<UBi£ POf* J 
AU.US CAP1&H LUSH! THUCKR f 

MOHRDE GAS-MAT1C 

THE ULTIMATE IK R 1 DFJ -5 COM 
FORT 1 CONTflOl lDA 
PRESSURE ChARFD 

.available for all U 5 / 

OAftfi i no^r trucks 

MAGNUM 60 

MEAW OyTV Ait TERRAIN 5 HOI 
TOfl PERFORMANCE *MF*W 
0UTV APPLICATION FOfl 

LIQH 1 TRUCKS £ 4pli 3 

LOAD LEVELLERS 

INCREASES LOAD CARAC I rv Ffcft U S 
C AflS OR * H U C K § HE AV Y GUT V 
SHDCk, 1 SPLINE GOMSift A V ION f 
EOR FRONT 1 REAR APPLICATIONS 

AIR SHOOKS 

INFLATES TG 150 IBS WITH VEHiCAl 
LOADED FDR HAUL INKS THOSE 

heavy* lOaOS f-Opall u s Cars 

4 TRlaCnS 

CLECTPte m&I CC"*tj*X 
<E>ASHflO*flOMOLwT\ADLi ttl 94 

-M >l ;iv.l'l i-"0 

w.--' • t i ■.» ■» 




CHROME MOLLY 
PUSH RODS 
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MANLEY O.E.M, 
REPLACE- 
MENT 
VALVES 




UMM NMPI 
hipl AcruiHT 



Yp Hiw 

M CmEvt 

1 rt «'«■* ip* 

■u mini 1 + H- 7® 

2 CJ iH6 H » 

-.lit Ekhiuil ip?? ?B 

•*£■ trtnuil IMI &S0 

*4 *L0C« C*(t* 

?-tn imi*4 iflE-i 1 ia 

714 InliU I hi i-L ia 

I 77 tihaikl IQ3-I ■ ■£ 

4,1 MOAAA 

IN Iflijfc-r '7'lfl 3 5fli 

I at EnNMI *74' J54 

a.c mg#** rwtMt.- 

J DC iWjiJi I Jib JJH 

1*0 bihMiifl 176? m 

1 7l t ihhii\ 1J1I i 

AB r^D WnMlbii 
17b In-.Kl feJi ih 

Hf EiPkjiI -5A? 1 II 

■ ■ FBA1 WZ mi'll 

its iniUL« i":: in 

I EiHmiiI lTFl i )0 

i*»C A IL ME bD rijPlC- 
iw T712 

I rt« tihhir t>*] 4 » 

H*IC 7 *IL MKAD fQRD 
1-EM 1 " I n. ■ 1.TM 3 AJ 

Itt El Am! r mi * JS 

1IE1W PflPJi U N 
■U !M**i '7K Its 

E-"*j*i * M 

JAip *C*D 1 S Tf 

1 ?a i^iiM 1A» 

i «A -iIJi in 

343 303 tTI FQHO 

1*1* 7« 

r V* Ei->k. , 'OftS 2 61 

3- or :nw t i r x- *m 

1H (.M-^l 1B1 *■ 

VSNW MIH HV fflW KifT«« 

iya - Phtt 



ENGINE 

OVERHAUL 

SPEC IAL 







*>4>lbi>*« Pw Tmpa 

*(il W 

E 1 Ct : Lv-n B . *^1- 

Tfl^r Lh *'1rt 

* • CHEVY *.in.h*i 

$69,95 $79.95 
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HIPERFORMANCE 

TIMING CHAIN 

SETS 

Jll» 

Dpi 




50. ri r-f . p JLlir.mt-a 

516.95 $24 95 



GASKET SETS 
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Ford 
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SB Chqvy *in Oir^>* 
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SB CHEVY OELUX 
ENGINE REBUILD KIT 

VOiM LDfV PMlCi 
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* ELJ7 BOO BEARINGS 

* DLTT MAIN SfARII 

* FNOINF O ASK.ET SET 

* CML PUMP 

4 TlflNCL CHAJ+h JET 
tJOTTF BATm TuerKTAAE 
QASMET HOT INCLUDED 
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ARMS 
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REV 5 TOCK 

REPLACEMENT 
CAMSHAFT— 
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HI-PEAFORMANCE 
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SUPER STOCK 
CRANKSHAFT 
KIT 
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PAW T-SHIRTS & HATS 

The FabuSoLPBi PAW Blown MoAdt 
Logo in 3 Conors dti bdrth Frdn[ 4 
Back at A OuBliLy Hanes Beery T 
Shill Available £M. M. L £ XL 
Slate Your Size ONLY S 6 50 

PAW Mai wilh LChge - ills an 
sizes ONLY *4.50 



PERFORMANCE 
CRAHKSKAFT KfTS 
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ON SALE 



ADD-A-LEAF 



FOR FRONT OH REARl 
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DOMESTIC TRUCKS! 
ETC 

$44,95 paw | 



SUPER STOCK 
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GET OUR 
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NEW 1985 
CATALOG 
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FLAT TOP 
PISTON 
SPECIALS 
WITH RINGS 
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P-A.W, MONEY SACK GUARANTEE 

HUY WITH CONFIDENCE FROM W . IF FOR ANV REASON VQU AHE MOT 
SATISFIED WITH OUR PRODUCTS. JUST flETUftN THEM WIT^ih HO DAYS 
FROM DATE OF RECEIPT AND WE WILL REFUND TOUR UONEV 

NOTE: HO REFUM& ON SHIPPING CHARGES. PRODUCTS UUET fit 1*4 HEW 
AMD UNUSED CONDITION IN ORIGINAL PaCk*CF JH5TALLE0 ITEMS CAN- 
NOT BE fiEFU+tDEO. C*LL0lfl-§W-3fr!1 FORRETUHM AUThtOHIZATION 



WE SHIP COD. NO DEPOSIT REQUIRED 
ON MOST ITEMS IN STOCK 
W£ ACCEPT MASTERCARD & VI$A 

. TECH LINE & Q 
» PHONE ORDERS! 
CALL 818-998-6000 

8:30 AM to 530 PM Padtkt Time 
Monday thru Friday 
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HIGH VOLUME 
OIL PUMPS 

B h - H.UPH 

■ n«fl flKk ftymfi 
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5 I CHIVY $19.95 

DiHtwt. $24.95 

•Lrip . i • I*.. [■ j Ct-j j n.Y- sjr 



MAIL ORDER 



PERFORMANCE AUTOMOTIVE WHOLESALE. INC. 

21122 Lassen Street. Chatswarlh, C A 91311 

HOW TO ORDER 

Modal liirt fngin»fii7» Sfndjllrol *0»td*EW*il tyCllNUri 
CtiK M or Moniy Order no personal che«ki *e«*pted dr vi# ydvr MDBi?rc»Td 
df VISA. All Over h *3 & Canadian o-rder? muil Ih paid in <M- ^ C-O-O- fln 
truck height »hipiTi«nt5. CDtJ d*i UP5 on-iy AH Enqir^-s S U»1tr Kin mull 
be paid in Tull. CuiEomcr »-«pnfiiit>1e-1nr jH ahppplng churgn. 
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IF YOU DON T SEE IT, PHONE FOR YOUR LOW PRICE. 



Cafihrr™ residem^ Hems # 1 1 ^ jre Nai ^nl ksr s* of use w pQUytm coring ten flnetof -rfhefe #1 Cairorna. Legal in Cairk/na gr?y w racing ueNHs when mdy not be used on i-igtiways | 













BELT SANDER JIGS 



SUPERSANPER 

(Cnutinufft frctm ftnge Jift'h - 

abrasive bell. Use a fine-grit belt fnr 
this procedure to minimize the effects 
of cross-grain scratches. 

With the idler drum guard removed^ 
use the exposed end of the belt sander 
to sard inside curves. Adjust the angle 
of the belt sander and lock it at the most 
comfortable working position. Sand ir- 
regul ar-ah a ped workpieces freehand 
over the end of the belt. To Hand pre- 
cise ^ square edges on inside curves^ 
install an auxiliary fence to the senders 
wood fence. Cut the auxiliary fence so 
that it wraps around the idler drum to 
provide maximum support for the 
workpiece. Install the auxiliary fence 
with 4-111. clearance over the belt. 

Most end-grain sanding is performed 
with the belt in the vertical position. 
Use a miter gauge to ensure square 
ends am] accurate miters. To sand mi- 
ters nn moldings, however, replace the 
miter gauge with a shopmade miter 
guide, as shown below. Make the guide 
by nailing together two W triangular 
pieces of 4 x 10 '4 x 1 04-in, particle- 
board or plywood. Next, nail a 22-in,- 



long hard wood strip to the triangular 
guide. Cut the strip to fit into the 
worktable's miter gauge slot. The guide 
will allow' you to sand bath right- and 
left-hand miters, quickly and easily by 
simply sliding the guide on the work- 
table.. This eliminates timely and inac- 
curate readjustments that are neces- 
sary when using a miter gauge. 

Sanding square, inside corner^ fs 
possible by adjusting the tracking knob 
ao that the belt rides flush with the 
edge of the platen. Lock the belt in the 
vortical position and use the worktable 
to support the workpiece. Be certain to 
return the bell to its original position 
when finished. 

The sander's tilting worktable pro- 
vides adequate support for small to 
medium workpieces N but it's out- 
matched when handling larger pieces. 
The solution is to build an oversized 
auxiliary worktable out of '4-iti, parti- 
clebcuarti or plywood. The oversized 
table is simply an 18 x 24-in, -wide panel 
w p ith three cleats nailed to its under- 
side. Position the cleats so that they Tit 
snugly against, the fianderia metal work- 
table. Use three small C-damps to hold 
the auxiliary table in place during use. 



Here? a unique, easy to execute 
technique fnr belt-sanding perfectly 
round, tapered legs. Start by cutting a 
square t tapered blank on a band saw or 
jointer, Next, nail a 4 x 4-in., L-shaped 
corner bracket to each end of the 
square blank. Be certain that the nails 
are centered and that the blank can spin 
freely on the nails. Now, with the belt 
sander in the horizontal position, clamp 
the brackets to the wood fence, as 
shown. Note that 4-in, -thick spacer 
strips are placed under the blank until 
the clamps are tightened. Remove the 
Strips before turning on the sunder. 

With the sander runnings rock the 
blank back and forth until enough stock 
has been removed from the corner to 
clear the belt. Repeat this procedure 
for the remaining three corners. Loos- 
en the damps anti lower the partially 
rounded blank slightly and repeat the- 
procedure described above until the 
blank is completely round. 

A faster way to sand a round, ta- 
pered blank is lo start with an octago- 
nal blank instead of a square one. Also, 
use a oQ-grit abrasive belt fnr the initial 
shaping and then switch to a 100-grit 
belt for the final finishing, W 



Make a 45 mitering guide For sanding 
moldings Attach triangular brock t* hard- 
wootf strip that rides In the miter gauge srot. 



After miter -cutting molding slightly longer 
than needed, sand one end on belt sander. 

Fixed angle miter guide ensure* accuracy. 



Slide the guide over and sand the opposite 
end miter, This eliminates readjustments 
that are neees»y wfth a miter gauge. 



Start with square or octagonal tapered 
blank. Mall brackets to blank ends and 
clamp to fence. Then remove spacer strips. 



Rode blank back and forth until enough 
stock has been removed to allow the corner 
to dear belt. Repeat on remaining comers. 



Once the four corners have been rounded, 
lower the blank slightly and repeat the 
sanding procedure umir the blank Is round. 



I £4 
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How To Hang And Finish 

DRY WALL 



D rywaJl — alga called waliboard. 
gypsum board or piaster- 
boaivt — is probably the most 
versatile- and forgiving wall surface avail- 
able today. It's inexpert ve, comes in a 
wide variety of sizes, and is much easier 
and les^ costly to apply than faster 
However, working with it can bo ex- 
tremely frustrating — especially in the 
finishing stages — because it doe? require 
real facility with at least thiw different 
compound knives. These and other basic 



BY STEVEN WILLSON 
Home And Shop Editor 
Drawings by George Reisetk 

took are shown on page 131, With a 
minor in vestment those simple tools will 
provide excellent results at a fraction of 
what a professional would invest. 

The individual diywali panels— or 
boards as prefessiomds call them — come 



in a variety of sizes. The common width 
is -1 ft, but the length varies by 2-ft. 
increments from 8 ft. to IG ft. The 
thickness of the boards also varies: be- 
ginning a! V* in. and progressing in Vn-in, 
increments to Y* in + By far the most 
common size is V* in. thick by 4 ft, wide 
by 8 ft. long. 

Each b(jard consists of a gypsum core 
covered with heavy-duty pajxw mi both 
sides. The ends of the boards, are cut off 
square with the gypsum core exposed. 
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The long edges, however, have a built-in 
tapered depression that's about U4 in. 
wide. These depressions are designed to 
accommodate the paper tape and joint 
compound that seals the joint between 
boards and creates a seamless surface. 

It's very important to keep these edge 
differences in mind. Because the butt 
ends have no depression, the tape and 
compound that cover them will sit 
exclusively on the surface, which 
ates a slight bulge. For this reason, 
you should plan your installation to 
minimize or eliminate the butt joints. 
You can do this by ordering various 
length boards to do specific areas of a 
nxm Of course , larger boards are heavi 
er and more unwieldy, particularly when 
working on the ceiling. But with a little 
help fmm a friend, you can handle the job. 

Cutting the boards 

Starting with the ceiling,, pkui your 



2 Using a cau l king gun, apply panel adhe- 
sive to the edges of underlying framing 
members before the board Is Installed. 



compound on DOin comers of knife. 

any electrical light boxes in the ceiling 
and cut out a matching hole in the board 
using a eompass saw. 

Before raising the board, apply panel 
adhesive to the bottom edges of t he joists 
using a caulking gun. The adhesive im 
proves the bond and reduces the number 
of nails that are required . 

Hanging the boards 

To help hold the board in place, it's a 
gjHKl idea to tack-nail a 40-in, dong 2x4 
to the wail as shown on page 129. When 
positioned just I in. below the ceiling, it 
helps support one end of the board, 
which takes much of the strain out of the 
job. (Once the board is nailed, simply 
move the cleat to support the next 
board.) Attach the board with IWriti.- 
long drywall nails. Drive these nails 8 in, 
apart around the perimeter— and across 
the face of the board— into every joist 



that the hoard covers. Dimple — or 
slightly recess— the nail heads into the 
surface paper. This will create a depres- 
sion that can be filled wdth joint com- 
pound later 

Walls 

Use the same technique to hang the wall 
boards h making sure to plan your materi- 
al to minimize butt joints. Areas over a 
door or window are good places for such 
joints because they're less noticeable. 
One way to avoid butt joints completely 
ia to install the boards vertically . But, I 
strongly recommend you run your 
boards horizontally. It makes finishing 
easier because much of the tape and 
compound are applied horizontally, near 
your waist level. By doing the joints 
vertically, you have to move up and 
down a ladder continually, which makes 
using the knives much more awkward 
and less controllable. 

Be sure to push the upper wall board 
tight against the underside of the ceiling 
boards. When the ceiling boards bear 
directly on the wall boards, the chance of 
cracks appealing later is drastically re- 
duced- Complete the walls by installing 
the lower boards, [f your ceiling height is 
8 ft, or less, a second board around the 
perimeter of the room will do the job. 
But if your ceilings are higher, as is the 
case m many older homes, a third partial 
board will be required. Install it the same 
way ax the others. 

Knives and compound 

The finishing process is basically a 4-step 
endeavor. First, apply a layer of joint 
compound, Next, imbed paper tape in 
the compound, directly over the joint 
line. Then the tape is covered with anoth- 
er coat of compound. And once this coat 



1 To cut the boards store The paper surface 
with a utility fcr#e r then snap from behind 
using your thumbs and one knee. 



boards so the length runs across the 
joists. If your ceitbg joists are on 24-in. 
centers it's best to use Y^im -thick 
boards, But Ef the joists are on 16-in, 
centers— w^hich is much more likely to be 
the case — frin, -thick boards six; the 
standard, The same is true for the walls. 
Make sure that you have nailing surfaces 
at the end (or ends) of the board where it 
intersects the room walk. 

Cut the board to length using a utility 
knife and metal straightedge, Once 
you've cut the surface paper, break the 
board from the back as shown in drawing 
No. 1. If this edge is ragged, you can sand 
it fiat using 60-grit sandpaper. It does 
not have to be perfectly smooth; your 
goal is simply to make the board fit. Also 
mark the location of 



4 Pres* tape Into ffnt layer of com- 
pound using your fingertips. Then smooth 
tape across length of Joint with a 3-lrt knife. 



no 
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equipment. And* smooth joint compound 
absolutely crucial to the properly per- 
formed finishing: process. 

The best way to carry the coinixsiind 
from joint to joint is with a plastic or 
metal pin like the one shown. Each time 
you load the pan with compnond, be sure 
to mix the compound slightly with a knife 
to obtain a uniform consistency. 

These pans have a sharp blade oh both 
sides for keeping the knives dean. Every 
time you remove your knife from the 
wall, whether to deposit excess com- 
pound in the pan or to get a new loach 
always scrape Off both sides of the knife 
blade on the pan blades. 

Joint sequence 

Begin on the ceiling and do all the ta- 
pered joints first. Then move to the 
tapered joints on the wails- Return to the 
ceding and do any butt joints, followed 
by the butt j oints on the waits. Then tape 
the comer joints between the wails and 
the ceiling followed by the comer joints 
between the walls. And finally, coverall 
the nail heads with compound only. 

To begin a tapered joint, use a 6-in- 
knife and put a generous amount of joint 
compound on the blade. Then, clean off 
each comer of the knife slightly as shown 
in drawing No. 3- This cleaning step is 
Important— especially when working on 
the ceiling — because it allows some room 
for the compound to spread across the 
knife without falling off which, when 
working on the ceiling* means felling on 
you. Hold the knife at a ® tt to45 0 angle to 
the surface and run it dowm the middle of 
the joints pressing the compound into the 
depression. Work in smooth, steady 
strokes. Remember that your goal is to 
apply the compound as smoothly and 
evenly as possible, 



4 When wood 1 coat of compound h dr y 
and landed smooth- apply final— very 
t+iin — ikim coat using a 10-|n. knife. 



S After tape h smooth, apply another 
layer of compound using 6-In. knife. Use Just 
enough compound to Cover tape. 



is dry, the joint is skimmed with a 
final — very thin — layer of compound. 
That said, you should know that there 
are probably as niELnv ways to da this as 
there* am pmfessjonai drywal] installers. 
Rut the 3-knife method— H-in.. 6-in, and 
10-in, -wide blades— -shown here, is a 
good one for the begiiliier- 

When buying these knives, look for 
blades that are extremely flexible. Stiff 
blades may work well for scraping off * 
old wallpaper, but they are inappropn- V 
ate for applyi ng compound- You s hould \ 
be able to push the flat side of the blade 
against the palm of your hand and have 
the blade bend easily under procure. 
When pressure is released it should re- 
turn to its fnrnirr straight shape. If the 
knives ait) not flexible you'll have quite a 
struggle on your hands. 

The best joint compound is the pre- 
mixed variety that comes in plastic 
pails — usually in 1-gal., 2Vi-gal. and 5- 
gal. sb^es. Dry compound* that you mix 
with water, is also available and often 



7 Apply first coat to inside corners using 3 
In, knife. For better control scrape com 
pound off nut board comer of knife. 



less ex|>ensivo than the premised vari- 
ety.. But it is extremely difficult tr> mix to 
a smooth texture* without the proper 



Here's a bask 
duortment of tools for 
doing drywall work: 
metal straightedge and 
utlr% knEfe for cutting 
froardu caulking gun 
for panel adhesive; 
compais mw ror 
making cutouts in 
boards; pair of joint 
compound and roll of 
joint tape; 3-in., 6-in, 
and 10-En. taping 
knives; and a metaF or 
plastic compound pan. 



4 Press knife loaded with ^ 

compound Into corner and 

men pull down length of joint. Use surface 

of adjacent wall as guide. 
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f Cut joi nt tape IP match Fenglh Of earner, 
then fold rape En half. Tape has depression 
In middle to make precise folding easy. 



Once the whole joiht i? covered, pi 
hack to 1. he beginning and wipe off the 
excess lining the same 6-in. knife. Do not 
press so hard that you scrape all the 
cun) pound mil of the depression. 

PulJ out a length of tape equal 10 the 
joint length and tear it off the roll. Then 
carefully prt^s the tape into the com- 
pound with your fingertips. Once the 
entire joint is covered h go buck to the 
beginning of the Joint and carefully 
smooth the ta|x- into the compound using 
light pressure on the S-in, knife. Once the 
pajxT it imbedded, go hack over the joint 
with thefMn. knife to completely smooth 
the tape and remove the slight rirlgen 
that often result when the tape is imbed- 
ded. Again, dean the knife etrrg time 
before you pul it back on the wall. 

If after the tai^e is smooth, you notice 
a bubble underneath the tapes stop, 
remove the lh|h? fmm the w hole joint and 
throw it away. Your prob- 



lem is too little compound under the tape 
for the l ape to stick properly. Do not try 
iu lift the tajM 1 and put more compound 
underneath it: you'll .spoil the whole 
joint. ll'$ better to simply start the 
procedure over. 

Once the tape is smoothly imbedded! 
cover it with another layer of compound 
u^ing the iVin. knife. Then smooth the 
joint with the KMn. knife. I^cave just 
enough compound to completely cover 
the ta]>o. Move onto the remaining ta- 
pered joints and when they’re done stop 
for the day, l^et the joints dry overnight, 
then smooth them by sanding lightly 
with 1211-grit sandpaper. If you've done a 
reasonably good job, the sanding will be 
minimal. Remember, your goal m to 
achieve the smoothed surface possible 
before adding more Compound, 

Professionals Will often tamit this sand- 
ing stagL". But for the beginner, it's well 
worth she effort because each ensuing 
coat of compound will ho easier to apply. 
Whenever sanding the comjiound, be 
sure to wear safety goggles anrl a respi- 
rator. The dust is very fine and very 
irritating. 

Butt joints 

The second day, finish all the butt joints. 
This takes considerably more finesse 
because the built-in taper is not avail- 
able. Begin in the same way as before. 
Apply the underlying compound using 

the 6-in. knife. 'Then smooth the I'utn- 

pound witha li i-in. knife. I mbed the tape 
as before, directly over the joint line. 
Smooth it in place with a ’t-in. knife, 
followed by a ikin. knife. Add a layer of 
compound and again, smooth it with the 
iCMn. knife. For this step, the wider 
knife is crucial beetuise the 




compound must be feathered at least 5 
in. away from the joint on both sides. As 
mentioned, you are creating a surface 
bulge with a butt joint, and so it should 
he as smooth aitrf gradual as possible. 
Once all the butt joints are taped, wait 
overnight and sand smooth. 

Corner Joints 

In many wavs, comer joints are the less 
crucial because they don't show as much 
irregularity as a flat surface. The biggest 
problem is that when working on one 
side of the joint, your knife will often foul 
the adjacent surface. 

Begin by applying the compound to 
both sides of the joint with a 3-in. knife as 
shown in drawing No. d. Smooth it with a 
6-in. knife. Then ait off a piece of tape 
the length of Lhe joint and fold it a*, 
shown in drawing No, 9. Press it into the 
comer with your fingertips. Then 
smooth each side with the 3-in. followed 
by a 6-in. knife. At this point, top coat 
only one side of the corner. Do the 
remaining comer joints in a similar fash- 
ion and let them dry overnight. The next 
tlay, top coat the other side of each joint, 
and let these dry overnight. 

Skim coat 

Lightly sand the whole job. Nnw using 
the BMn, knife, apply a very thin skim 
coat of compound to each joint. Clean the 
knife every lime you return it to the pan. 
If you ever sec the knife dragging any- 
thing in its wake, be sure to atop and 
remove the debris immediately. Once 
the entire surface is skimmed, wait a day 
for it to dry, then carefully sand the 
whole job with 180-giit paper and touch 
up any imperfections you find with fresh 
joint compound, wt 




TO Carefully Imbed folded tape into 
compound. Do not try to smooth with 
fingers, just make sure that tape will ™?f fafJ, 



1 1 Smooth tape into compound us- 
ing 3-ln, knife and adjacent wall surhfw as 
guide. Smooth one side and then the other. 



IX Apply second layer of eom pound 
over tape using Mn knife. Let dry and sand 
first side before coating second side. 
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7 very good reasons to join 
the How-To Book Club 

• Big Saving*. Save 20% to 75% on books sure to increase 
your Irow-to kncw-how 

• No-Rlak Guarantee, Alt boot* returnable within 10 days 
without obligation 

• Club Nawa Bulltftlnt. All about currant selections — 
mat ns, alternates, extras— plus bonus otters Comas 13 times 
a year with hundreds ol up-to-lha-niinuto titles 10 pick Irom 
■ Automatic Order. Do nothing, and the Main selection 
will be shipped automatically! But ... It you want Bn Alter- 
nate selection — or no books at all— we'll tallow the instruc- 
tions you give on the reply term provided with every News 
Bulletin 

• Bonus Books. Immediately gat Dividend Cewficaies with 
every book purchased end qualify tor big discounts ol 60% 
to 60% 

• Elba Bonuses. Take advantage of added-value promo- 
lions ofius soAcial discount 

• Exceptional Quality ■ All books are first-rate publishers 
editions selected by our EdfionaJ Board and filled with useful 
up^cMhe-mmiJtfi information 
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HOW-TO BOOK CLUB 

P.O. Bok ft. Btu* Rid g# Summit, PA 17214 



Pleas* Accept my mem&efehip in the Hew-To Book Club send the 5 volumes 
civded below. pka. my f FtEE atop ipfon billing me $2.95 p<u* pipping a to han- 
ging cbirgaf. H rwi uiisfied, I may return pro booke within wn dsys*w™i o&lig* 
lion and have my memberfhlp csrrata d. I agrae lo pyrch™ 4 w more books be 
regular Glut prices (plus Bhlppingrti*ndJkig!i during the next 12 rnontha. end may 
resign srvy time ttiereafist 

1046F 1122 1128 1150 1244P 1245P 1415 1485 1472 
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DO-IT- 

YOURSELF KITS 



BUILD YOUR OWN GRANDFATHER CLOCK 
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Prices 
SlarUng 
Under 

(including ffiowemeai And d«a H 

* Po-it-ycHjr&ell cass 
kK, parts pra-cut 

* Finished clocks 

* Solid 3/4” hard- 
woods yack 
walnut Ctmry, oak 

■ H(nr 1 r>om quality 

* Factory diract prices 

* Solid brass Wesl 
German chiming 
rrvove marls 

* Mdfiffy back 
duvmEH 

* Prompi sriipmam 

* No moodworif irg 
AKpenarce 
necessary 

WRITE FOR 
FREE COLOR 
CATALOG 

EMPEROR* 

t tj(K'k a»im>v 

IfcOFXDS LA ftSeSf MANUFACTURER 

OF GRANDFATHER CtOOcs 
D*P * ifcO fijrnporor InduxInmJ P*n 
Fjirtrope. Antmtnm - Pftor* 5-3S-BCB-Z3IS 

I am mri#ra&l*d m Q Dcp Ie Tonsil' W.a± 

□ Fin-t»h»d Ckseta 



Name 
Street 
City _ 

Slaie _ 



(pi* 



ZifL. 



FREE 
Tool 
Catalog 

Quality 
Products For 
Woodworkers 

Send today ior your FREE- nopy of dor nt* 
colorful catalog. It's fully illustrated wild 
die finest quality tools, supplies, books, 
tQPipeneTils. hardware, and much more 
Satlafacdan Gum rute-ed. 

Write today foe four KK£E catalog . 

O WfiDDCK AFT SUPPLY CORP. 
DepL PM 16 

43 Atlantic Avenue, Boa JDOO 
Woburn. Massachusetts GlBfitf 






Maxing a Concise 
Flower Pol! - * - and 

SO CAN YOUI 



AAaVt and if 1 1 yogi own 
Orna menial Centre le ireiml. 

Iwsk $5.00 lor Book 
about Aluminum iV.ddi 
with prices And prdduciion Hade ictretl 
dirrtl from world's la rge si mr>ld manufa£.lur r cr_ 
Over 350 designs la selecl from. 



Mettd $ 6.00 
Today To > 
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PHONES ON A ROLL 

i ( 'rtufitiitrtl f\tun f/tif 

Span — computer modems made by 
Spectrum Cellular — are opening the 
way toward data comumnicalions via 
cellular phones, providing new versatil- 
ity for lap- lop portable computers. 

Practical limitations 

While cellular telephone technology 
has pushed mobile communications to 
new frontiers, the technology itself is 
si ill evolving. For the present, the 




Transportable! can be carried In hand, brief- 
case or mounted In car, Seen here and In 
lead color photo is NEC s EZ-3 4QT-A. 



cellular telephone is primarily a busi- 
ness tool sold (ind installed by jqieeiaJty 
rotaOers arid car dealer* — both of 
whom are usually agents of either the 
phone company or an alternative cellu- 
lar service. Its future ns an ofT-tbe- 
shelf, dn-it-ynursclf product is con- 
st fsi Ined by the need for expensive 
installation and testing equipment. 

Additionally. each cellular unii must 
have its phone number, local access 
codes, serial number and lockout codes 
“burned" onto a micitjprocessor chip by 
the dealer, who inserts the chip into the 
phone. This equipment, plus necessary 
testing gear, can rust upward of 
$UK)0--4ianlEy worth the l -time expen- 
diture by an average customer. 

On the camel’s side, problems such 
as dead zones remain Lo be solved- And 
as the service becomes more popular, 
call volume might lx- greater than what 
an individual cell can handle — thereby 
delaying the placing nr reception of 
calls. Today, cell size in densely popu- 
lated areas is Limited in practice to a 2- 
mile radius. Further cell-splitting re- 
quires complex signal switching land 
high cnsll. At this point, the switching 
equipment often isn't up to the task. 
The result is interference, and some- 
tunes inadvertent disconnection. 

Rack at the lab. Motorola Is develop- 
ing digital communication techniques in 
permit a single telephone channel to 
carry several conversation# simulta- 



neously. The new teehntjlogy is not 
Likely to see daylight before the l9fKls — 
though it might be needed sooner. In- 
d os try experts predict phones and in- 
stallation will become less expensive. 

[ ll fact, they idaim a $TM i cellular phone 
could hit the market this vean That 
kind of price is likely to make the 
cellular phone an attractive option to 
carrna keis . Factory-i nstalted ph i >nns 
already aax b offered as optional equip- 
ment in selected luxury cars. Mean- 
while. competition bet ween the various 
common carriers is expected tu reduce 
monthly charges and tolls. Service 
charges vary across the nation, but $15 
a month is nul uncuinmun. Tolls run 15 
to 45 cents per minute. 

The human factor 

I f cellular technology still ha* a way 
to go. sn dn t he people who use it. While 
accident data i? inconclusive so far. 
cellular phones already have sparked 
debate as to w hether a talking driver is 
a safe driver. Police in some localities 
will invite you to use the shoulder for 
calling if they see you chatting at the 
wheel Insurance companies are begin- 
ning to worry about their liabilities— 
from both i ho risk of accident s anti from 
thefts of cellular phones. Telephone 
manufacturer.# urge customers to pull 
over when placing or taking calls. 

Right now, some of the latrst phones 
provide hands-free operation,, and fu* 
lure use nf voice-act ivation might help 
alleviate safety concerns. But technol- 
ogy can’t keep your mind on the mad 
for you nor can it conduct your conver- 
sations. Making a sensible choice be- 
tween the two is up to you. IW 
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Pktuf E-d in hsitic battery rccharger is porta- 
ble GE'MFN I by General Electric. Cl Ip- on 
battery on unit s teft gives \ 'hour talk-time. 
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A FAMILY AFFAIR 

(Ctwfinwfvf from ixige 

however, the Aerofliar uses primarily 
Ranger picky p parts. The Rangeris engi- 
neering is big-truck tough, but it's no 
match for the slickly cerebral bodywork 

A fully-optioned Aeroatar tan weigh 
3600 pounds* so the 115-hp 2.8-liter V6 
doesn't have much power to spare, Ours 
also returned the worst fuel economy of 
this group— 15.1 mpg. But the rear- 
drive V6 does have enough torque to 
give the Acm&tar a 5000-pound tow 
rating, A 145-bp version of the 3-liter 
Taurus V6 will be offered soon. 

Our high-line Aeroatar was trimmed 
out impeccably. The blue/silver paint 
scheme accents the swoopy , aerodynam- 
ic lines, and the overall effect is striking. 
As one Dad wrote, 'The sty ling is fabu- 
lous . * ► breaks new ground. 1 ' 

The Aerratar interior is like nothing 
you've ever seen. The seats are extreme- 
ly plush, the digital dash is more elabo- 
rate than you get in a Lincoln Town Car, 



Who Invented The 
Minivan, Anyway? 




photo couprEvr wr&o^ mjbt 



RAF-2203, « It appeared before the 76 
Moscow show: Aerostar prototype? 

White Chrysler likes to lake credfc ior In* 
venting the minivan with its 1 984 introduc- 
tion of the Dodge Caravan and Plymouth 
Voyager, almost any van buft in Europe or 
Asia is a mini oy US. standards. 

In 1950, Volkswagen introduced its Fam- 
ous Micrabus. Kambi and Commercial 
vans. By T954, 100,000 VW buses had 
been built, and even the U.S.S.R. was 
getting into Ihe act The Riga Aulo Fatiojy 
in SovieE-oocupied Latvia had begun to 
build minivan prototypes. Since RAF's 
main business was rebuilding and recy- 
cling oks automobiles. its first minis were 
built with tunning gear ifom Russian Po&e* 
da and Volga cars. By 1976, Die all- new 
RAF-2203 van was Introduced at the Mos- 
cow auto show (photo). 

Lika the Ford Aerostar, the FLAP mini 
features a droop snoot, 2.45-liler Font wilh 
up to 95 bp, 4-speed transmission and 
rear-wheel drive. Available with 2, 0 or f 1 
seats, it's used in Eight commercial service, 
as a shuttte bus and as an ambulance. 
Virtually all of Diem are owned by state^run 
agencies — there is no private HV marker in 
ih@ Soviet Union— WM 



and the detailing of the controls i& thor- 
oughly Eurostyle. Imagine a Merkur 
XR4Ti van and you’ll get the idea. Fond 
is obviously aiming at the upscale* for- 
eign car-oriented family, not the tradi- 
tional American van buyer. 

There were only a couple of things we 
didn't like. The sloping nose creates a 
dashboard 2 feet deep, and it"s all wasted 
space. The same sloping hood makes 
maintenance a nightmare. Plugs, cart 
and valve coven* are impossible to get at. 
The Chrysler is much easier for routine 
maintenance or heavy mechanical work. 
This is one Ford that rivals Mercedes in 
degree of difficulty. 

Our overall impression? Well* as one 
perceptive Dad put it, 'This is the quiet- 
est, most comfortable vehicle in this 
group, it's also very European in its 
style and very advanced in its electron- 
ics. Compared to the Plymouth, the 
Aerosta r feels big and bulky, though it's 
actually shorter It just takes some get- 
ting used to.™ 

Toyota Van 

The Plymouth Voyager and Ford 
Aeroatar, different as they are, were 
rated about equally desirable by our 
families. Then there was a sizable gap to 
the third-ranked Toyota Van, In our 
view* the Toyota has some significant 
shortcomings. The most objectionable 
stems fh?m the basic layout: The engine 
sits between the front seats, while the 
driver and passenger aro cantilevered 
out in front of the wheels. 

This means therms a big step over the 
dirty tire to get in. You can't walk 
through between the seats. The driving 
position is bizarre — set low and forward* 
with your feet seemingly the only things 
between you and an accident, it's not a 
confident place to be. The short 88-in. 
wheelbase makes for a choppy ride. 

Other complaints were the too- narrow 
scats, noisy engine* lack of power— 
"accelerates in a burst of noise 11 — incon- 
venient controls and “1961 Econoline* 
handling. Servicing the engine is an ab- 
solute impossibility — ah work must be 
done from the interior after the seats and 
floor are lifted up 1 unless of course, you 
want to drop the engine out the bottom. 
Change sparkplugs? Forget it. The Van 
uses expensive piatinum-tipiiod plugs 
with an alleged 60,000-miLe service life. 

Things we liked about the Toyota were 
its typically Japanese quality through- 
out, pleasant styling and cute gimmicks 
like a G-pack^size refrigerator in the 
console* separate front and rear air- 
conditioning controls* two sunroofs, slid- 
ing side door window , power mirrors and 
pushbutton overdrive for the automatic 
transmission. 

As one Dad neatly summed up, This 
is a compromise vehicle — a number of 
attractive gadgets grafted onto the Lite 

(FIftih f turn Ut j m iH) 
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MACHINISTS! 

EXPERIMENTERS! 
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"Ftne Ctwknukcn Since 1947" 
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The new ParollejE 
Soring color 
catalog feaftjres 
Ihe very finest 
putdooi and 
action equipmenl 
Military surplus 
clothing and gear. LLS, made outdoor 
clothing and footwear Knives, bags, 
packs, manuals, police and self-defense 
products. Plus a very complete selection 
Of gun accessories. Many unique and 
hard-to-tind items Satisfaction guaranteed. 
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A FAMILY AFFAIR 

f Cmitimwd fHiift iJT J 

Ace commercial delivery vehicle. It’s a 
w r ell-mario track for what it is, but riot 
well-suited fur family use." Mom waa 
more direct: T wouldn't like to travel any 
distanee in this — [ just don't like it." 
How tan you argue with that? 

Volkswagen Vanagon 

Keep in mind what were talking about 
here— a box first popped onto a 
stretched Volkswagen beetle chassis 
over three decades ago, The layout is still 
rear-en^ne/rear-drive, though nowa- 
days the VW flat- Four is water-cooled. 
Both front and rear suspensions are 
independent, unlike any of the other 
family vans. The engine works hard. fluL- 
out moat of the time, so our Vanagon 
returned a very un&eetleish 17.7 mpg. 

The tall, boxy Vanagon is no longer on 
the outside than the Ford or Chrysler, 
but inside it has an extra 100 cubic feet of 
space. Despite the high Mover at the 
tailgate caused by the rear engine, 
there’s a tremendous amount of luggage 
and passenger room. In a regular V r ana- 
gon, you get two Recaro-copy front 
buckets, plus bench seats for up to seven 
more in the back. This gives seemingly 
unlimited leg and head mom. 

Our test Vanagon had the famous pop- 
tup Westfalia GL Camper conversion. 
This adds S4POO to the price, but pro- 
vides unequalled versatility. A family of 
four could live in a GL Camper indefinite- 
ly without suffering arty ill effects. 
Tucked away are a stove, refrigerator, 
sank, dining table, cabinets, two double 
beds and swiveling bucket, seats. All you 
need to add is the Porta PottL 

Our families didn't much like the '85 
Vanagon. though. Thuy complaint 
about the lack of performance ("needs a 
heart transplant") the high step into the 
driver’s seal (“more aerobic exercise 
than chin-ups") the driving position 
(“Greyhound bus") anti the controls 
("confusing, unlabclled and spread all 
over"). Handling was especially criti- 
cized in comments like: “Handling? 
Some, but not much/ p 

Summing up was easy, Said one Dad. 
"The Vanagon looks like the box the 
Aerostar was shipped in, but it has more 
room than a Manhattan apartment. It s 
not much fun to drive, but you could live 
in it pretty comfortably, its a single- 
purpose vehicle^ great for camping, but 
not a practical grocery-getter, kid-hauler 
or family van. Only seats four/" 

Our test van was an "85 model. By mid- 
year H VW was offering a less expensive 
($I4 h 70G) Camper model that eliminates 
the sink and stove, but has six seats and a 
removable 1 10- volt' 12- volt refrigerator. 

The "Sfi Vanagon gets new rectangular 
headlights and a bigger 2. 1-liler, 95-hp 
engine that reduces 0 to 60 Limes from an 



ionizing 17.3 seconds to a more reason e 
able 14.4 seconds. This spring, a $2100 4- 
wheei-drive Syncro option will be avail- 
able on both the Vanagon and Camper. It 
will make an outdoor fan's heart go 
pitter-pat, but its dismal 22.G- second 6- 
to-60 time will give you time to plant 
(lowers along the roadside as you steam 
away from a traffic light! 

Chevrolet Astro 

What a disappointment! (General Mo- 
tors' all-new Astro had the same gesta- 
tion period as ForcTs Aerostar, yet the 
Aertsstar is a tour ritfforire, the Astro is a 
bomb. Just as the Aerostar is built, off the 
Ranger pickup, the Astro is built off the 
S-iO. However, something got lost along 
the way. A new 4,3-liter V6 helps give 
the Astro a SOOC^poitnd tow rating, but 
that's about the only gocxl news. 

Our families thought the A^tm was 
ugly. For some reason, General Motors 
chose to supply us with a van tarted up 
with a $5821 aftermarket lockage by 
Stare raft. The less said about it, the 
better, except to note that the Starcr&ft 
seats and accommodations were even 
worse than the stock Astro's, 

The Astro falls down on basic design 
compromises. Rear visibility is very 
poor. There’s no jiaasetiger foot room, 
the engine intrudes Into the interior, the 
instrument panel is awkward, the driv- 
ing position is uncomfortable, the step 
into the side door is too high for most 
people, ami the list goes, on and on. 

Mechanically, too, the Astro disap- 
points. The ride is choppy, the steering is 
numb and the slow-shifting automatic 
transmission makes the big, powerful VS 
seem to be straggling. 

The shame of it is that, with the 
marketing clout of Chevrolet, the Astro 
could easily turn out to be the best- 
selling family van. But as our families 
slimmed up, "This truck needs a com- 
plete rethink— a lot more engineering 
work and new styling. It's very old- 
fashioned, oafish and truck-like to drive. 
GM would have done better to have just 
copied Chrysler. ,p 

Conclusion 

If you. want versatile everyday trans- 
portation plus a basic camper you could 
take cross-country with the kids, buy a 
Plymouth Voyager or Dodge Caravan. 
They represent the class of family vans. 
If you need towing ability, and don't 
mind being whistled at , got yourself one 
of Ford's stylish AerosLara. 

I f you want to take a year off and camp 
your way through the National Parks, 
Volkswagen's West fa It a makes more 
sense than a full-size KV. Anri if you're 
thinking of buying a Toyota or Chevrolet 
Astro/GMC Safari, do yourself a favor 
and drive a Chrysler or Ford before you 
sign the papers, You just might find that 
your family agrees with our families. M 
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X-ACTO INVITES YOU TO 



£ xh Vintage Car cam cs wirfi n anfivood bate anti brass 
nameplate, fop; f9 12 Fbfd Model TJoitringCaL 
Bottom: 1929 flfrrc d»S5ti Roadster 



Vintage Car Club of America 

ao new bridge Road. Bergentield. PU 07921 

Please semi me tot buteseniserg Vintage Ga* kit by a-ACHJ fot 
ofi l> - V ir E am not tom [HeLcEy sitEsficd, I may return i t for a 
ME refund 111 decide to Httji UK Dijocnljcr^. I wilt become a 
certified member of the Vintage Car Club of America an d receive 
otk YiPkwje Car ME per mon I h for the same knr price of £1^.95? 
however L am under no obi Igatio.n to buy any add Itlonal kits - 
ewe and 3 may caned my memfoershlu at any time. 
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/Vow for the first time t X-ACTO captures 
the peer/ess automobiles of this century 
in the richness of genuine hardwood. 



D uesenherg. Unquestionably one 
of the very Finest motor cars built 
in the 1930's. A car of such beauty 
acid refinement that for more than 
half of a century, it has been a source 
of supreme pride for the few who 
could afford to own one. 

Today you car share in the Duesen- 
berg legend amJ experience die per- 
sonal satisfaction of crafting this vin- 
tage car with your veiy own hands. Be- 
cause now. the maters of X-ACTO* 1 brand 
precision tools and hobby products, 
bring you the incomparable Duesen- 
berg in a wood Kit you build yourself, 

Pletkulousty Designed 
and Detailed 

Perfect for beginning craft enthu- 
siasts. yet challenging enough! for 
experienced woodcutters, the 
Duesenberg Vintage Car hit features 
over SO pieces, including precision’ 
cut hardwood parts and handsome 
brass details, and complete instruc- 
tions for assembling and staining. 
You'll also receive FREE finishing 
materials and a history card detail- 
ing the specifications and unique 
personality of this classic automobile. 

Available Exclusively by nail 

The 1931 Duesenberg J-Arlington' 
Sedan is the first in a series of Vintage 
Car kits and will not be sold in hobby 



shops or stores. The series spans 
automotive history from 1912 to 1957 
including distinguished models such 
as the 1931 Rolls Royce Phantom and 
the 1955 Thunderbird las well as 
models pictured here). 

Complete Satisfaction 
Guaranteed 

Send for your Duesenberg kit now 
for only 519.95* If not completely 
satisfied, you may return It for a full 
refund. Keep the Duesenberg, and you 
will become a certified member of 
the Vintage Car Club of America, which 
entitles you to examine other Vintage 
Car hits in the series, with no obliga- 
tion to buy. 

To get your Duesenberg kit mail 
the coupon today 



FREE! 



This Vintage Car 
Club Ha p Case 
holds your history 
cards, which 
come with each 
hit, and yom 
\ Club Member’ 
eship Certifi- 
■Tate. Perfect 
for storing road 
maps in your glove com- 
part merit. Yours to keep, enert 
if you return your Duesenherg kiL 





Science 



BY DENNIS ESKOW 



Tunnel to land of atoms 



JBM'i Sunning Tunneling: WJcroKope flu Jnlo a hand. It takes 
knagm of individual atoms, shown as JlgHl splotches above. 



Scientists who want to look 
at individual atoms are able 
to reach the submieroscopic 
particles by 'tunnel." 

IBM's scanning Tunneling 
Microscope can produce im- 
ages of gold, silicon and 
graphite atoms as they actu- 
ally appear at the surface of a 
sample of the material. 

Just live years ago, it was 
impossible to look at an indi- 
vidual atom. But the new 
IBM device, which actually 
serves as a zoom on any elec- 
tron microscope., imparts a 
charge to a surface where 
two atoms meet, driving the 
electrons of each in opposite 
directions and separating 
the atoms. 

The tiny device then 
makes an image of the sur- 
face. Dark spaces alternate 
with lighter splotchy atoms. 



It looks like a microscopic 
revolution has begun. 

Comet lab 

Reports are being prepared 
on last October's encounter 
of a NASA satellite with the 
comet Giacobim-Ziimer, The 
major studies in progress 
now are centered on images 
sent back of the comet's tail 
They show very turbulent 
clouds of space dust. Physi- 
cists are studying the images 
for information on the 
strength and direction of the 
solar wind. The wind may 
one day be the power source 
for giant sailing spaceships. 

Voyager's stop 

This month, NASA a Jet 
Propulsion Laboratory 
(JPL) will get man's first 
closeup view of the planet 



Uranus when the Voyager 2 
spacecraft enters the sev- 
enth planet's gravity field 
(see Voyager s Next Stop on 
page 90). While scientists 
are excited about that, they 
are just as excited at recent 
findings from Voyager l's 
encounter with Jupiter in 
1979. Studying photos from 
that mission 1 astronomers 
have now confirmed the ex- 
istence of a "gossamer^ ring, 
an extremely thin gathering 
of space dust and rocks. Us- 
ing computer enhancement, 
JPL researchers found the 
gossamer ring just outside 
the already identified bright 
ring of Jupiter. The new dis- 
covery indicates there was a 
lot more matter in the form- 
ing of the solar system than 
originally thought. 

In control 

My quest for the first jour- 
nalist seat aboard the Space 
Shuttle is progressing nice- 
ly. Fve just begun studying 
the Shuttles propulsion sys- 
tem as pan of my NASA 
extension course. In orbit, 
the Shuttle can't use stan- 
dard aviation equipment to 
roll, pitch and yaw. Moving 
around is done with the Re- 
action Control System— 44 
tiny thrusters fired at ursce 
for forward propulsion or al- 
ternately to give the Shuttle 
a push in one direction or 
another. The thrusters are 
very responsive and require 
only a light touch at the con- 
trols. Speaking of light* Fve 
lost my first 20 pounds. More 
on that next month. 

Burst of light 

New light is being shed — 
literally — on the cause of 
epilepsy, a disease in which 
there is an interruption of 
nerve function. It causes vic- 
tims to black out for a few 
seconds. And in severe 
cases, it causes seizures. 
Now Barry Connors and his 
team at the Stanford School 
of Medicine have pinpointed 
what may be a major cause of 
epilepsy. U sing radiographic 
imaging techniques and a 
special dye called Lucifer 
Yellow, Connors and his as- 
sociates have found “burst- 
ing cells" in epileptic pa- 
tients. In such nerve cells, 



Radiographic !m*g* of a ' bunt- 
ing" nerve is due to epilepsy. 

the body's electric current 
builds up and bursts out, in- 
stead of flowing through the 
cell as it is supposed to do. 
The sudden burst of energy 
disrupts the normal flow of 
information from nerve to 
nerve, Further studies are 
in progress, and scientists 
believe the work may even- 
tually lead Lo the use of a 
chemical to smooth the elec- 
tric flow in bursters, ending 
some forms of epilepsy. 

Shuttle's 

children 

Some think the Space Shut- 
tle program has been a w’aste 
of tax dollars. But they're 
not looking at the big pic- 
ture, Cordless power tools 
are the resuU of the Space 
Shuttle program. Advanced 
heat pipes for the auto and 
other industries come from 
Shuttle rocket research. Ce- 
ramic engines in race cars 
are the offspring of ceramic 
experiments done during the 
Shuttle design phase. 

The contributions the 
Shuttle has made to industry 
are so impressive that the 
Society of Manufacturing 
Engineers has compiled a se- 
ries of articles from trade 
magazines and professional 
journals outlining the break- 
throughs, The collection of 
articles has a good reading 
pace that changes often 
enough to hold the interest 
of even a nontechnical read- 
er. The book, Space Shuttle: 
A Triumph In Manufactur- 
ing (|35, Society of Manufac- 
turing Engineers, Dear- 
born. MI), is worth it. VM 
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certain proteins, so it cannot be offered 
and accepted by just anyone. And the 
design of its cells could also be im- 
proved. The average corpuscle, at M 
microns in diameter, is twice the width 
of capillaries it must pass through. 

Dr. DjortUevieh's AE could better 
nature on all of these shortcomings. 
The oxygen -carrier hemoglobin, taken 
from any number of sources { including 
expired human blood or animal blood.) , 
is enclosed in lecithin/cholesterol bub- 
bles. Using a technique called high- 
pressure extrusion, he can vary the size 
of AE down to half, a tenth, a thou- 
sandth of the original. The blood does 
not carry viruses, could be transfused 
to people of ail blood types and, if mass- 
produced, it could be made available fur 
a tenth the price of donor blood. 

What better to cany A E than a set of 
Dacron and Teflon vessels? Thousands 
of people have these today. Some, with 
severe atherosclerosis, have had more 
than 80 percent of their major arteries 
replaced. Researchers have found a 
way to get cells to grow a natural inner 
lining within the artificial vessel, mini- 
mizing the risk of clotting. 

With human blond circulation, thr 
heart of the matter is the heart itself. 
While the Jarvic-7 artificial heart has 
demonstrated remarkable success, it is 
still a long way from the ideal replace- 
ment part. At Penn State, for instance, 
researchers have developed a pneumat- 
ic device that weighs only a pound ft he 
same weight as the human heart anti 
nearly half the weight of the Jarvic-7). 
According to its developers, the pump 
responds automatically to the body’s 
changing needs for blood flow , increas- 
ing it n for example, when a patient sits 
up. walks, grows angry or afraid. This 
system still leaves the patient tethered 
to an air compressor the size of a 
washing machine. 

A power source as implantable as the 
pump is the sought-after grail of re- 
search today. Dr. William Pierce at 
Penn Stale has built a small, implanta- 
ble motor that has kept a calf alive for a 
week. University of Utah researcher 
Wilhelm KoliT and his colleagues have 
also pioneered the WAK, or wearable 
artificial kidney. Designed for travel, 
the device offers hope of new mobility 
for the 70, 000 kidney disease patients in 
the U.S. alone who are strapjieci to 
dialysis treatments — usually three, 4- 
hour sessions a week. The WAK is 
basically an 8-pound, battery-powered 
filtration factory. 

Eyes 

While most organs may be replace- 
able — by artifice or transplant — the 
eye poses staggering problems. In fact, 
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says Vale ophthalmologist Dr. Scot 
Sollaway, "you can't think of the eye as 
a separate organ — it s an extension of 
the brain.? 1 When blind patients ask 
about transplants, he tells them there 
H!"e about 2 million nerve fibers joining 
each eye to the brain. Even if a surgeon 
could connect one fiber a minute, finish- 
ing one eye would Lake a lifetime. 

There have been some fascinating 
attempts to bypass the eye ant] create 
vision without it. Dr. William Dohcllc. 
working at Columbia University in 
New York, placed a miniature camera 
in the eye socket of a blind pehsoru The 
eamei'a was hooked up to a plastic 
sheet, which held 64 electrodes and was 
placed over the visual cortex of the 
brain. The information from the camera 
would be “painted" on the sheet much 
the same way as points of light make 
images on a scoreboard. 

Ears 

It's not known how many people in 
the U.S. ai* affected by hearing loss. 
Estimates range from 2 million to 3 
million. It is T however. Fairly certain 
that by the age of 70 n one out of three 
Americans has significant hearing loss, 

Now a new device— the cochlea im- 
plant — translates .sound into electric- 
ity, activating bipolar contacts lac^fl 
along a wire in the inner car and direct- 
ly stimulating the auditory nerve. Even 
though the 500 patients who have test- 
ed the device cannot distinguish be- 
tween tonal qualities of various noises 
(it all sounds like radio static), they can 
still hear a door close, horn honk, or tell 
if someone in the mom- — someone they 
don't happen to be looking at— has 
started talking to them. 

Skin 

Artificial .skin has been developed in 
the laboratories of M.l.T. Designed to 
aid bum victims, the product is as thin 
as a paper napkin and relatively easy to 
produce. Based on the construction of 
natural skin, it's made of two layers: an 
inner one of collagen (taken from cow- 
hide and shark cartilage) and an outer 
layer of silicone. As the burn heals, the 
patient's skin uses the collagen as a 
kind of trellis. Meanwhile, the silicone 
shields the vulnerable tissue from bac- 
terial attack. After about three weeks, 
the silicone is simply peeled away. 

Limbs and joints 

Structural problems are no simpler. 
Limbs &rc awesome marvels of engi- 
neering. When you consider that with 
each stride, hip and knee joints take 
three to five times the weight of the 
entire body (and the average sedentary 
person takes about a million steps per 
year), il h s amazing that things don't go 
wrong more often. 
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See the 1965/86 Catalog 
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The Woodworkers 1 Store 

21801 Industrial Blvd. Ctepl J701 
Rogers. MN 55374 



Make a 
Leather 
Belt 

ONLY 

495 

Kll 

Matching 
Buckle 

omr 



Mail 
order 



Learn about 
leathercraU as 
you complete 
these- handsome, 
pre-emtoossed 

leather kits. Jusi 
stain the I 1 *" bell 
and buckle. 



TANDY LEATHER CO. 
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Today some 1 90, 000 joints are re- 
placed. annually in the U.S. alune, Must 
of these are hips. The FDA registers 49 
generic types of art ificial joints, includ- 
ing 12 hips, 12 knees, five shoulders and 
four elbows. The basic principle is a 
metal (chrome-cobalt or titanium alloy) 
surface meeting with a tough plastic 
(usually polyethylene). 

Up until only recently, the weak link 
in joint replacement has been the ce- 
ment that joins prosthesis to bone. 
Today p by creating a textured, porous 
surface where the prosthesis touches 
bone, physicians are able to stimulate 
biologic ingrowth — bone grow r s into 
and around the artificial bone. 

For younger patients needing a com - 
plete femur, or thigh bone replaced, 
Dr, Michael Lewis of New 1 York has 
developed an artificial bone that 
"grow*," The metal pipe-within-a-pipe, 
telescopes with a simple screw mecha- 
nism, Every year or so, X-rays are 
taken of both legs: the “bionic" leg is 
compared with its normal counterpart. 
The physician decides how much 
growth is required, opens the leg, and, 
using a kind of Allen wrench, makes the 
necessary extension adjustment. 

The ideal bionic arm or leg would look 



natural and function normally. That 
happy marriage of appearance and ap- 
pliance is a ways off, but there have 
been major strides beyond peg legs. 

The Fkx Foot, for instance 1 is soft, 
natural-looking plastic formed around a 
carbon fiber J that replaces the shin, 
ankle and foot. Rather than jamming 
against the pavement, the Flex Fool 
absorbs the body's weight and Springs, 
hack, giving the amputee a slight push 
and a more normal stride. The leg 
replacement is expensive (up to $7000} 
but, according to one of its developers, 
as long as the user stays within 20 
pounds of body weight at the time of 
fitting, the Flex Foot has a virtually 
infinite fatigue life. 

The main problem with developing a 
leg that is powemi is finding a small 
enough power source. As one expert 
puts it, you'd need a shopping cart ful! 
of batteries to run a set of powered 
mechanical legs. But a prototype has 
been tested with some success. 

Powered arms and hands, however, 
are becoming fairly common. Notable is 
the Utah Arm, developed by Stephen 
Jacobsen. The device is myoelectrtcally 
controlled. That is, instead of depend- 
ing on the cables and straps of older 
hook prosthesis, the motors of the el- 
bow and hand are triggered by a slight 
flex of muscle in the amputee's stump. 



Options make the arm tailorable to a 
patient's needs. In Canada, a myoelec- 
tric arm was modified to allow 11 a patient 
to play the saxophone. 

Hul the main limitation down the 
road in powered prosthesis is the rela- 
tion motor. Gears f weight r friction, 
noise — all kinds of design complication!) 
are centered in the motor, says one of 
Jacobsen's colleagues. Creating the 
perfect motor would start a whole new 
ball game, 

Arnold Schwarzenegger, who played 
The Terminator and starred in the 
more recent high-tech film hit "Com- 
mand qT did considerable research into 
proposed improvements in the human 
body. He drew the conclusion that hu- 
man bodies arc still getting stronger, 
faster and longer-lived at a pace too fast 
to be passed by cyborgs. In his Ency* 
ctopedia 0/ Modern Body Building (Si- 
mon and Schuster, $35 }, Schwarzeneg- 
ger noted that each succeeding 
generation of body-builder has exceed- 
ed the feats of its predecessors by 25 
percent or more. 

Still, no man will ever see in the dark 
or leap over 20-story building* without 
the assistance of machines. And in the 
recesses of the world's greatest bioen- 
gineering labs, l he goal is still to one 
day build a cyborg like the character 
ScWarzenegger portrayed. Mi 



Get these professional advantages at no extra cost 
when you take Locksmllhing Institute training. 

BE A LOCKSMITH ! 




Learn ihe money-making ari of 
Locksmilhmg! Home sirndy with ihe 
famous Locksmithing Jnsli- 
■Lie like an aciual ap- 
prenticeship . . .in your 
OWN well-equipped 
iock shop You work 
under a Waste* Lock- 
smith instruclor r fe- 
es! ve you r own eJfictric 



key machine, locks, keys, parts, 
picks— all at a price many grad 
nates say would be fair foi just the 
instruction! 

START HOW! 

In mere weeks you can be ready to 
make money copying keys or In- 
stalling locks. Later, you can got 
into even tfl&re profitable areas ol 
lock smithing. Our course also in- 
cludes a special unit on Fire and 
Burglar Alarm Systems— another 
held with new earning potential 



due to rising crime. The Institute, 
of course, can'i guarantee you a 
job or income, bul we have suc- 
cessfully trained thousands of 
men and 1 women with basic me- 
chanical aptitude in this mosi 
essential profession. If you can 
study at least 1 hour a week, we 
can do the same tor you. Write us. 
1[ cou to be the key lo a new future! 

Approved by N.J. Com- 
i missioner of Education. 

Si ale Approved Diploma 




s > LOCKSMITHING INSTITUTE 
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Lit lie Fails, New Jersey 07424 



<asmo> (fsstia 




SEND TODAY FOR FREE BOOKLET 



"I *3tfl3Gif 

masler Keyed 
1 y rn-jr ElS.5- Lfldgf 
J a M Iptf |- 

me nit ..i-a you 
Sflt my iGC-htmith GGurs* >t 
praclitjlly pud For 1 I 
nt^ff K> enthUSCS -*f[h Ifs- 
icoi in my EJitlrt Jil*T ! 

Jdfliindn Qn i, !r.„ 
A-ruia, CJlil 



■'the lessons. 

PUM n-jj.cn Jit 3*4 in^ 

W iliuetors «er e 

ElttLLtNT 

I really Bn|pY-rd 
Eh? tflrkuriilh-nj eeurae. 4m 
te-lh n£ my fuEnds ab&ut (Si* 
cwf st. as it wifll wirlh 
\hn lu 1i*n " 

frinfc P Bistiep. 

Halt Mich 



TO: Lockfffllttilrre Inttilut*. Oep!. 1 1O0 15 



LiltJe Falls. New Jersey 07424 



Please se*4 FREE Op- 
portunity Booklet and 
sample season mate- 
rials NecUligaiion Mo 
salesman will call 



NAME. 



4DOHESS. 
ClTV 



STATE. 



ZIP^ 

D Ch«tli Ivin* it Vfllerin 



142 



POPULAR MECHANICS * JANUW im 




U/AOTU tMDITfhlA CAD LOOKING FOR IDEAS ON TOOLS, HOME IMPROVEMENTS, HOBBIES & 

WUM I n W W I! IHU r^Jn MOREY check these listings, then use the coupon below, 




POPULAR MECHANICS * JANUARY 1 936 







GIANT PRINTER SALE!! 



List $399.00 



10" Printer 



*179 



00 



T Year Warranty 

120-140 CPS 

Premium Quality 



List $599.00 15Y 2 " Printer 



*239 



00 ! 




10 ” Comstar IQX — This Bi-directionat 
Tractor/Friction Printer prints 
standard sheet G^4 l ■xU l, paper and 
continuous forms or labels. High 
resolution hit image graphics, 
underlining, horizontal tab setting, true 
lower descenders, with super scripts and 
subscripts. prints standard pica, 
compressed, expanded, block graphics, 
etc. Fantastic value. (Centronics 
parallel interface, i 
List $399.00 Sale $179.00. 



l&i/j 11 Comstar ISX - Has all the 
features of the lo r ' Cbmstar 10X plus a 
wider 15M" 1 carriage and more powerful 
electronics iq handle large ledger 
business forms! (Better than FX4Q0). 
The 13^ IF Comstar 15X also prints on 
standard size paper and continuous 
forms and labels. Fantastic value, 
(Centronics parallel interface. ) 

List $599 00 Sale 



LiM 5499,00 



10" Printer 



*229 



00 



t Year Warranty 

150-170 CPS 

High Speed 



List $699.00 15%" Printer 



*289 



001 



10" Comstar l«ft+ High Speed - This 
Bi-directional Tractor/FYiction Printer 
combines the above features of the id" 
Comstar 1GX with speed llBO-170 cps t 
and durability. Pius you get a 2K buffer. 
96 user definable characters, super 
density bit image graphics, and square 
print pins for clearer, more legible print 
(near letter quality). This is the best 
value for a rugged dependable printer. 
I Centronics parallel interface. ) 

List $499.00. Sale $329.00 . 




l.V/ 2 " Comstar 160 4 High Speed — This 
B I 'directional Tractor /Friction Printer 
has ail the features of the 10 " Comstar 
] CO + High Speed plus a wider 15%" 
carriage and the heavy duty electronics 
required for today's business loads. You 
can use large ledger business forms as 
wen as standard sheets and continuous 
forms and labels. This is the best wide 
carriage printer in the U.S.A. 

(Centronics parallel interface. I 
List $690.00. Sale 8269.00. 



List $599,00 



10" Printer Lifetime warranty* 



*259 



1ft" Comstar &00U — The ultimate printer 
has arrived! This Bi-directional 

Tractor,/ Friction Printer gives you all 
the* features of the Comstar 160 plus 
higher speed (165-1S5 cps), 256 

down loadab I e c Imrac te rs. properties nal 
setting, external dark printing mode and 
a * lifetime printhead warranty. PLUS 




List $5*99,00 



TO" Printer 



001 165-185 CPS 

L I High Speed & Letter Quality L 



*259 



00 



With the flip qf a switch you can go Into 
the letter quality mode which makes all 
your print Lug look like It came off a 
typewriter. Turn in term papers* do 
articles or just print programs. Have the 
best of letter quality and speed in one 
package. Fantastic printer (Centronics 
parallel interface.) 

List $599.00. Sale $259.00. 



• 15 Day Free Trial — f Year Immediate Replacement Warranty 

Parallel Interfaces 

Commodore -64. VIC 20 — $39.00 Atari — $59.00 Apple II, II + , He — $50-00 



Add $10.00 :SM 50 \qi 15 V Printer for f hipping'. handling qnoS 
insurance II I -nail, ra Sudanis. pleats add tar. Add 5>?0 M la* 

Canada Puerto rico Hawaii Alaska afofpo order*. 
Canadian arder* must be in U.5 dalFdf*. WE DO NQr EXPORT TO 
OtHEfi COUNTRIES EXCEPT CANADA 

Enclose Cashiers Chock. Uann-y Qrdrr or Parxcnal Check. Allow 14 
days Irw delivery. I fa 7 days Far phone order* 1 dflf r* press- mflili! 

VISA - MASTER CARD -COO No C O D la Canadfl A^O FPQ. 




We L/tyve Our Customers 

22292 N, Pepper Rd., Barrington. Illinois 60010 



312/382-5244 to order 
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SUPER OFFER (Expires i 1 86) SUPER OFFER 

To introduce you to the Cl 28 computer, we Ore ottering you TOUR FIRST 130 OF 
SOFTWARE from our 64 poge catalog Fffff when you buy a □ Cl 28 Computer from 
Proleeta, Just send this coupon along with your order. Choose software worth $30 or 
more at sole prices from our 64 page catalog pod subtract $30 from the total. 

30 Coupon per lamdy) Software From Protecto's 64 Page Catalog Oniy ££Q 



Add $10.00 P^w 1 ■hipping hprwjLjng; and Imumnvt. iFiinpi* F«td*r.1$. 
plMtt add 6% IfrX . Add $20.00 tor CANADA PUERTO RICO . HA WAIF. 
ALASKA, APOWwihfl. Ca-rt&dtett afdwri fflutl hm m U.S-. doll an. 
m DO NOT EXPORT TOOTHER COUNTftlEi. EXCEPT CANADA. 

EhdtM* Caihi*n Ckvsk, M©n*y Ord©r ©r P©r$©n©l CHfrcX A^Ffiw li 
dflyl lotf d*ls¥*Ty, 3 Id 7 d^ryi for phon* ord#r$ T day fxprm mqilF 
VISA - MASTER C*«D — t.O-EJ. 

No COP I© Csrtod©. APO-FPO 



We Love Our Customers 

2229? N. Pepper fid.. Barrington. Illinois 600 P0 

3 T 2/ 382*5244 to order 
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SYSTIM SALE 



UMm© wahtitiis 



D6&] 1 
bniodent 64 
Cm. 1541 Bill DrHn 



COtoHtftort G4 

1941 1st Brin 



Ch. m Friilw \r Zalb U\m lMhfr 



*407 $ 457 
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Corhrttod^r# CtU Compvt ** $3if «M- This all -new revolutionary 1 2&K Computer uses Commodore 64 Computer software, 
CPM Software, plus new advanced C ■ 1 2fl software. You pay only S2S9 for Phe Cl 25 computer! Lau ihe value of the Special 
Soft ware Discount Coupon (set page 14 of our 64 page catalog) we pock with your computer that os laws you to Save 
Over $310 alf software sale prices! ? With only $100 of saving* applied your net computer cost is $1 89.00. PLUS fJf.M 

rour Chakm Ff« SvWwmrm, ** 

$4QK IJ71 Comnwlor* DIrJe Driv# S35f .M. Double Sided, Single Disk Drive far C- 1 20 allows you to use C-125 made plus 
CPM made. 17 limes faster than the 1541 „ plus runs Commodore 64 software. You pay only $259.00 for the 3^0K 1571 
Commodore Disk Drive. Leu the value of the Specie! Software Discount Coupon (see page 14 of our 64 page catalog) 
we pack with your Disk Drive that allows you To Save Over ¥3lA off software tale prices I With only $100 of saving* 
applied your net Disk Drive cast it only $159.00. 








Home Video 




BY JAMES B. MEIGS 



Get set: VCR hookups 



Trends for 'M InUude 
wftter availability pr a- 
Ittm format video cj&ar. 
Cameo* den such as Kyo- 
cera Finemovre 8 wW fea- 
ture autofwMS- 




The video revolution 
reached a major milestone 
last month when my parents 
bought a VCR, Then they 
got it home anti discovered 
what more than 20 mi Elion 
other Americans already 
know: These television-age 
toys can be infernally com- 
plicated to set op and use. 

Like my parents, most 
people manage to get their 
VCR working sooner or lat- 
er. Bill PU bet a sizable num- 
ber never get far enough into 
the owner's manual tn find 
out just how much their 
VCRs can do. 

Setting up a VCR 
shouldn't be an exercise in 
frustration. For anyone 
who’s just starting out in 
video, or for those who sus- 
pect they aren't taking full 
advantage of the VCR they 
already own, here’s a quick 
tour through some of the 
hook-up fundamentals. 

Though sometime? poorly 
written, the owner's manual 
is still the first thing you 
should check when you take 
your VCR out of the box- 



even if it's your second or 
third recorder. Read it, then 
unpack all the cables and ac- 
cessories that came with 
your VCR. Take a good look 
at the back of the VCR and 
TV, and any antenna wires 
or cable TV conneetors. 

]f you have a rooftop an- 
tenna, check to see which 
type of cable it uses. The 
most primitive type is the 
flat, Edearl wire known as 
300-ohm cable. This connects 
to your TV using two 
screws, one to make contact 
with the flange at the end of 
each strand. Another type of 
antenna connection is the lb- 
ohm coaxial cable, a round h 
shielded wire that is superi- 
or for long cable runs. This 
type should be familiar to 
anyone with cable TV— 
that's what comes into the 
house. Normally; 75-ohm ca- 
ble terminates in a screw-on 
fitting that attaches to a pro- 
truding screw mount called 
an F-counector, 

If you are using 3 00- ohm 
cable to get the signal from a 
rooftop antenna (or if you 



use an indoors antenna, 
which also usually has a 300- 
ohm output) you'll need a 
300- to 75-ohm converter to 
connect it to your VCR's an- 
tenna input F -connector. 
This is a very simple gadget, 
but don't count on it being 
included with your VCR. 

Once your VCR is hooked 
up to an antenna, take a look 
at the hack of your TV set. If 
it has an F -connector input 
on the back (it will probably 
be labelled Antenna In), this 
will make hooking up the 
VCR quite simple. A short 
length of 75-ohm cable 
should have been included 
with your VCR. Plug one 
end into your VCR’s Anten- 
na Out F-connector. and the 
other to the TV’s Antenna 
In F and you're in business. 

If your TV set has nothing 
but two pairs of screws (one 
pair for VHF reception, the 
other for UHF), you’ll need a 
7b- to 300-uhm connector to 
feed VCR pictures and 
sound to your TV. Again, 
this is a simple device, but 
it’s not always included* 

Both 300- and 75-ohm ca- 
bles carry TV signals just as 
they are broadcast r as RF 
(radio frequency) signals 
with picture and sound com- 
bined, Though convenient, 
RF cable is not the best way 
to send sound and pictures 
from the VCH to your set. 

The reason is simple: Be- 
fore a TV set can reproduce 
an RF signal on the screen 
and through its speaker, its 
tuner has to separate the 
audio signal from the video. 
The tuner in the VCR does 
the same thing before re- 
cording the sound and pic- 
ture on tape. In order to 
send that sound and picture 
to the TV set through RF 
cable, the VCR has to re- 
combine the video and audio 
signals as if they were about 
to be broadcast again. The 
whole roundabout process 
degrades audio and video 
quality substantially below 



what the audio and video 
signal could be if sent to the 
TV set separately. 

Fortunately, this is easy 
to do— if you have the right 
kind of TV 1 set. The ability to 
accept these separate (or di- 
rect) audio and video inputs 
is one of the most important 
features of the sophisticated 
TV sets known as monitor/ 
receivers. Check the back of 
your set: If it has round pho- 
no plug inputs (like the jacks 
on a hi-fi amp or receiver), 
you're in luck. Most recent 
TVs do Any standard audio 
cable with phono plug (also 
called RCA plug) tips can be 
used to make the direct vid- 
eo and audio connection. 
These cables are available in 
varying lengths at most elec- 
tronics stores. 

[f you have cable televi- 
sion, the VCR hookup is 
more complicated. In next 
month's column, we'll show 
you how to make this com- 
plex connection. 

The medium Is 
the message 

Though owners manuals 
traditionally have been al- 
most useless for helping peo- 
ple cope with real problems 
of setting up a VCR, at least 
a few manufacturers are try- 
ing to do something about 
the problem. In particular, 
Eenith has done an excellent 
job helping new owners get 
acquainted with the compa- 
ny's new VR32Q0 VCR., It's 
a good thing, too: The 3200 is 
not only a hi-fi stereo model, 
it also includes an MTS (mul- 
tichannel TV sound) decoder 
for receiving stereo TV 
broadcasts. Both are compli- 
cated features that could 
baffle neophytes and old vid- 
eo hands alike. 

When I opened the box, 
the first thing I saw was a 
bold rod and black folder 
that said Sfc Read this first!' 1 
Enaide were simple — and I 
mean simple — pictures 

showing the easiest way to 
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canhect the VCR to a TV and turn it on. 
The box also held a prerecorded cas- 
sette labeled "Video Operating Guide/' 
The instructions told me to insert the 
cassette and press play. 

For the next half hour, I sat and 
watched a pleasant how-to Videotape 
covering all the basics on setting up and 
using the VCR fit also covers the slight- 
ly teas expensive model 3100}. The cas- 
sette includes 10 chapters, enlnr-eoded 
to make it easy to find them by fast 
scanning. Everything is covered — from 
playing a cassette to recording TV 
shows in stereo. 

While the Video Operating Guide is 
not a substitute for tbe owner's manual 
{which is far better than most, by the 
way), it’s a good way to get familiar 
with most, of what the Zenith VR320G 
VCR can do. [f more manufacturers 
would follow Zenith's lead, buyers 
could spend a lot less time trying to 
decipher the operating instructions and 
more time using their VCRs the way 
they're supposed to be used. 

Despite its high level of video and 
audio sophistication, the VR32G0 ($860) 
is refreshingly simple to program and 
use. The unit’s [Squid-crystal display 
leads you through the programming; 
commands are entered through a well- 
layed-out touchpad panel on the VCR's 
front. This panel flips down to reveal 
less-frequently used controls. The 
VR320Q's wireless remote control oper- 
ates most VCR functions, and doubles 
as a remote for Zenith TVs. 

Looking ahead 

If you're waiting to buy a VCR (or to 
buy your next VCR) because you think 
prices will continue to plunge , you 
should think again. With some very 
basic recorders selling for under $200 in 
some cities now, it’s not clear how much 
lower they can go. Even if prices fall 10 
percent this year, that's only £0 bucks 
off a *200 deck. 

Digital TV sets will explode in num- 
bers and features during 1936. Toshi- 
ba's is here already, and Panasonic 
should have its 2fl-inch digital model in 
stores soon. Mitsubishi has shown a 
digital set able to display still-frame 
images from nine channels at once. 

Expect the 8-mm video format to 
gain ground in 1986. Several additional 
companies wilt join Canon, Fuji. Ko- 
dak, Kyocera, Pioneer, Polaroid, Sanyo 
and Sony with 8-mm equipment. On tap 
for 8-mm camcorders is autofocus. Also 
coming is a sophisticated modular 
home/portable system from Kodak, 

Speaking of which, 1986 might be 
best remembered as the beginning of 
the end for film-based still photogra- 
phy. Kodak's just announced a video- 
based system that represents the first 
steps toward totally electronic photog- 
raphy. Stay tuned. Wi 



FAMILY OF SEVEN CUTS 
HOT WATER BILLS IN HALF! 

Tankless Heater Provides Endless Hot Water 



The Hughson family 
just look 7 showers in 
a row — the 7th was 
as hot as the first — 
and they’re saving 
hundreds on their hot 
water bills too. 




Th* hkighfepn la mil y ol Pennsylvania 



Sound, Simple, Money-Saving Idea 



Did you knew that much ol the energy 
used lo heal your basement tank of water 
is dissipated right through the walls of Hie 
tank itself and into you* S-lprage Of Crawl 
space area^ 

The Perfect AnswerNew Thermal 
Tankless tnslanl hoi Water Healers 

if heat losses are created by the need to 
keep large volumes of water standing m a 
tank, why not eliminate the tank^ And. 
that's just whai 1 her mar 1 ' has done. In its 
place we have developed a tiny, sopor 
power! u.1 instantaneous healing unit which 
ACTUAL! V CREATES HOT WATER AS YOU 
USE IT- A microSwitch On the ufirl auto- 
m al lc a 1 1 y ( ut n 5 on the moment hot water is 
needed. Then a continuous stream ol 
delightful, s Dark ling hot water flows from 
the tap Idf shower qt washbasin. IMAGINE 
— as much hoi water as you want — 
produced in a never -ending stream as long 
as you need il. 

The ordinary Tank-Type Hot Water 
Healer is the mg$l "Energy Costly" appli- 
ance in your home. In this day of rising 



costs and energy consciousness, a new 
THERM AH'" TANKLESS INSTANT HEATER 
should be considered by everyone inter- 
ested m saving money and saving energy. 



STORAGE TANK 




thewujt 

TANKLESS 




Stprags tank! keep 
large volumes of m 
ler heal cd ... til the 
line Tank cycle? on 
ind nit 24 hn, t drr 
— wen whtfr yfle'ra 
swiy. Tank can ifaa 
Ol hfltfUJ 
wNer Wh*n AHdHL 



Tankllls design ii 
mull Hi ifra u«*fi‘t 
store Med water — 
but creates it an de- 
mand. Uin m gy 
until fhi reel] liei 
water. Cm product 

120 unions and mwi 
an fuurt 



U.L. Listed Electric 
and ASA Certified Gas Mad els 
Thousands in Use Around the World 

Tnu'li recover the Inllbl many times 
over in fuel savings as the years pass. And. 
you'll enjoy a lifetime of hot water — 
shower after shower after shower 1 

* BhHMIQl nUI [tefMrtd upon I frit I COM Hi M. IYPt Di lUttf 
v*+d. *9* *n4 W pr+*m* MwW* tq iUpi wn l. 



FOR RUSH DELIVERY OF FREE ENERGY CATALOG AND FULL DETAILS 
USE COUPON BELOW 




THERHIAR 



JOHNSON POWER TECH 
THERMAR CENTER 
TRUMBULL, CT 0661 1 -0398 



Call Toll Fran 
1-000-654 -8679 

Gonnactiev? fte&identa CM 
452-0055 



ADDRESS _ 



CITY. 



. STATE . 



ZiP. 



i THFRUAft^ ‘ 



I would like lo cut m y no; watei beating pills in heir 1 Pteas-e RUSH your FREE catalog ol THERMAR" 
INSTANT* TANKLESS HEATEHS. Include derails af the absolutely unique 10 year guarantee and J 
lifetime rebuilding opt inn I understand that I am under no Gbligasicin to buy 

WAJME 
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Canon T80AF vs. 




Can-on TSQAF with 75-ZOO- 
mm icKJjn photographed van 
approaching At 20 mph. 
Shooting continuously. 
T8DAF fired 8 shots In the 7 
seconds It took van to cover 
180 feet, Shown here is every 
other exposure, working 
backward from frame-filling 
fin ad shot. Compared to first 
frame of Minolta segue n re at 
far right,, van in first frame 
above is larger because If has 
approached closer to camera. 
Reason: TEOAF autOftituS 
takes sMghtly longer to fix 
on target 



BY STEPHEN A. BOOTH 
Electronics Editor 



C itli them "computers." That’s what 
you gel when you cross a camera 
with a microprocessor. and it de- 
scribes this new breed of &>-mm 
SLRs that are programmed not only to 
compote exposure, hut even focus the suh- 
ject for you. 

F’ocus automatically they do — and a lot 
faster than you could dn it yourself, Sound 
too tfood to lx* true? To find out, PM tested 
Minolta’s Mnxxum 7000 and Canon's 
T80AF, the first and second autofocus pro- 
gram cameras to hit the market. It seemed 
to Us that when filled with zoom lenses, 
these point-and- shoot cameras would be 
ideal for fast-action photography — sports in 
particular. 

Before describing the differences be- 
tween the TKOAF and the 7000, it’s worth 
noting that basically they share the same 
auto focusing principle. 



35 -mm CAMERA 



Canon and Minolta employ different design 
0 - SLRs. But which system is better 
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LtBFLhtl 



OEir-ygi 







MJrvpFfH Maxxurri 7MG WFth 
70-JID-mrr iDditi proved 
abdut 25 percent faster ihun 
C^non shooting wan. Auto 
fKUS Maxxum r positioned 
beside TBOAF, look tO shots 
Jrt 7 seconds, Shown Fs every 
oiher frame, ending with Fa 5 1- 



U nltko simpler an tofocQS . 
cameras. wliieh use an active, infrared 
beam to gauge camera -to- subject distance, 
Canon and Minolta employ a passive 
through- the- lens system that achieves fo- 
cus by comparing contrast. 

Within the camera body is a charge - 
coupled device (CCD) imager composed of 
hundreds of light-sensitive ceils, which 
measures contrast When you sight a sub- 
ject through the targeted area in the view- 
finder. the COD compares the subject’s 
contrast to that of everything else seen in 
the viewfinder, Compared to these, the out - 
of-focus subject will show less contrast, 
thereby appearing soft or fuzzy. 

The CCD sends its contrast measure- 
ments to a microprocessor in the camera's 
body, which converts these to electrical 
signals that tell the lens motor how much 

f /VciTJif 7 1 1 1-J I tn fHitfi J.jfit.l 
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QELIGHT the HEART of a CHILD) 

Build "Merrilegs" Cjk Full-size 
^ Plift#12l 
$1075 

SEND TODAY' 



Hrir'g bitch Eflc Lhilfftou^ Fie lidC l-c- id: R^lIl 

fflfl HdrSHUiinffnyrlHlt ii^iIilBn Hq\ Igtgp arh?.id E«y 
fo hu'irt floctf rs ST lenn tn- 
tw-rtd r li i mdP.ifnum dcnon 
dft d i tMl.n ved I’Oi salfiiy M.'ifch 
tn pir,tor*n^ hiidwcod Tp- 
PMjrrnw s heirfoom intfdv' 



CATALOG 

10S) dill Full-si te prof 

Igmlkpl* cri fcrtl— I 2 .DO 



ici'-iiog iw ■^nh.'w^i 



FURNITURE DESIGNS. Depl. PZ-16 

l425Shi'rtiari Av« . tension, III 60201 




LOUPE MAGNIFIERS 

Used by jewelers and craftsmen for 
inspection and assembly. Crown glass 
lenses pivot for4X-7XmagmficaUonl 
Sturdy loupe attaches to either temple. 
Precision craftsmanship! Money- back 
guarantee. Send only $19.95+ $1 hdlg. 
Precision Optical. 132M Rochelle, IL 61Q6S 



SUPER CARBURETOR 




SIG V8 GETS 72 MPG 

Compul er Var+Fijd. l T *«r n Mow T u Build 
Vpyr Own Htgfi Mil**fl*CirtHJrBlijir.ToQ 
Send Sti^rip For Fr« BnocPi^re' 

H 1 A INDUSTRIE £ , OEPt Ftt-1 
mi BOH ME 

BOWLING GREEN. Ht 3 03334 





BASEMENT 

FLISHES IF 

No Digging Up Flmirt 
imlall It YiPiirislI - Anywlwn 
Wrllt MePfttrtCrt, Inc. 
on 151W Timp». 



LANDSCAPING 



| Liirn Lindi-cipln-j, C*rtfEnlnfl_ iiiij Ifl* 
i growlftfl *r plAItti pf hprnij Ejf-tMpnl 
I «pperi:4injll*A. S*hd tin F na BaohF*t, 
I uf E.TIHE Career schools qw a im 
I ??5t B*mrAMfl. Lw An^te± tA -JOO^I 





3S-MM CAMERA SHOOTOUT 

{CtMtinmd frttui VJ3.J 

and which way to move to adjust the 
camera’s focus. 

When the CCD and mi era p roce ssor 
determine that the subject has achieved 
maximum contrast or sharpness, the lens 
motor stops and the camera flashes and 
beeps to tell you it's in foclis. 

If Canon and Minolta share the same 
autofoeusing system, they certainly 
couldn’t employ it more differently. 

Minolta chose to build its micro- 
processors and lens motor into the 
Max sum TOGO'S body, A dozen new 
lenses are designed to work with the 
system, but they can't housed with any 
other camera, and non-Maxxum 
lenses — by Minolta or anybody else — 
won't work with the Maxxum 7000. 

Canon, on the other hand, has taken 
a roll-your-own approach. The basic 
T80 only becomes a T80AF w hen you 
snap on one of three special autofocus 
lenses. That's because Canon puts the 
lens motor in the lens, which accounts 
for its bin ocular dike shape. The reason- 
ing behind this is that it allows T80 
owners to use other Canon or Canon- 
compatible manual lenses, ff you want 
to upgrade to autofocus, you can, be- 
cause the CCD imager and autofocus 
microprocessor are built into the cam- 
era body. 

Despite the differences in configura- 
tion, the Canon and Minolta bodies 
weigh about the same— 21 minces— 
with their four AAA batteries that 
power everything, Because the camera 
bodies are widely discounted, suggest- 
ed retail prices are dose enough to 
ignore: SdBO for the Canon, $421 for the 
Minolta. Lenses are another matter. 
The Minolta AF 70-21 Q-mm f/4 zoom we 
used lists at $263. The equivalent 
Canon zoom, AC 75h200-rnm f/4.5 h has a 
$380 suggested retail price. Minolta's 
basic AF 50- mm f/1.7 lens is $88; Can- 
on's AC 50-mm f-T.8 optic costs $130. 

Dial-levs photography 

There are other similarities and dif- 
ferences in the features each camera 
offers. The first thing you’ll notice 
about t he Maxxum or T80 is the lack of 
dials and rings for setting lens aperture 
and shutter speed. That's because 
they're program cameras; A micro- 
processor sets all the parameters for 
proper exposure, according to which 
program you choose. 

Basically, each camera offers three 
programmed exposure modes, plus 
manual operation. The standard pro- 
gram in each camera is for basic point - 
and-shoot operation — either for spur- 
of-the-moment. once-ln-a-lifetime shots 
or for when you're not concerned about 
creative composition. The microproces- 
sor computes film speed and available 



light, then chooses the best aperture/ 
hhutter speed combination for the shot. 
If you want to freeze action, or depict 
speed by blurring the background, you 
use the shutter-priority program. The 
microprocessor automatically sets lens 
aperture tn match shutter speed. It's 
just the op|>osite with the aperture 
program: Once the aperture is act for 
deep or shallow focus, the computer 
picks a corresponding shutter speed. 
Overall, Canon's programs are more 
automated than Mi nolla's and therefore 
more easily used by neophytes who 
don't know or care about f-Rtops or focal 
lengths. 

Other similarities between the two 
camera* include automated film loading 
and rewinding, and motorized advance. 
The tatter lets you take single shots, and 
advances the film to the next frame. It 
also permits continuous shooting. Min- 
olta claim* two frames per .second Ifps) 
for it* Maxxum 7000, Canon .states a 
more leisurely 1.2 fps for the T80. We’ll 
see shortly just what these motor drive 
ratings mean when the cameras are 
used for automatic focusing. 

Another feature common to the 
Maxxum and T80 is a system of lights 
and beeps that alert you to focus status 
and other conditions. The beeps are 
defeatable, but helpful if your vision 
isn't 20^20 or you have difficulty decid- 
ing whether or not you're in focus. The 
TS0 has an especially nice touch: The 
system works even with nonsuit u focus 

Canon FD lenses* 

The two cameras differ in w hat their 
dedicated flash units (optional) will do 
for you. Minolta's flash sends out a 
Heard nfrared beam that helps the cam- 
era focus automatically w hen a lens of 
short focal length is used. Canon's in- 
frared flash will instruct the camera 
how to set aperture and shutter gpeed. 
but won't focus the lens automatically. 

Autofocu s field tests 

Moat people probably can focus on a 
still subject pretty quickly and accu- 
rately. What’s tough even for pros is 
drawing a bead on a moving target — 
and pursuing it. Accord ingly, we were 
eager to learn bow r quickly and accu- 
rately these autofocus SLRs could 
track and capture live prey. Because 
the liveliest subjects most often must 
be shot from a distance, we chose the 
largest telephoto zooms available for 
each camera. 

In trial runs to become familiar with 
the cameras, we braved strafing by 
vintage warhirds at the Oshkosh air- 
show, and even a stampede of thor- 
oughbreds at the racetrack. The cam- 
eras acquitted themselves well under 
both circumstances, with a variety of 
films and program modes. But to really 
try these campulers to their limit*, we 
fPlta&e turn to ijjt 
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VACUUM 

DIAPHRAGM 



HEAJEDsAMJ 

DUCT 



VACUUM 

PUMP 



Cl 

COLI 



In YOU liau- '.< >31 i?i Pin 1 drivi-WEsy 

warming you car eveiy morn- 
ing? Does your engine stumble buck and 
hesitate if you try to drive (he car 
immediately after startup. 1 Although you 
may have learned to accept the inconve- 
nience » you shouldn't have to. Today's 
automobiles are designed to he driven 
immediately after starting, even En cold 
weather* in I he following pages well 
provide some hints on where to look for 
the problem and hmv to fix it. The 
information Ls restricted to carbureted 
ears, both with and without computer 
control systems. 

Cold driveability problems are usually 
due to the failure of your car's cold-start 
systems* Bui there are also other sys- 
tems that enter into the picture. EGR 
valves are usually temperoture con- 
trolled so they don’t open until the engine 
warms up. Many vehicles built in the last 



BY PAUL STENQUI5T 

JSI years have thermit! devices that con- 
trol spark advance when the engine 
cold. 

Almost all cold driveability problems 
produce similar symptoms. That's be- 
cause in most cases, the failure involved 
causes a lean air-fuel mix. 

You might, however, experience other- 
related cold operating problems, includ- 
ing idle speed settings which are too low 
or too high, A ton-rich mixture problem 
can result Sf the choke remains tightly 
dosed even after the engine has started 
and begun to Warm slightly. Hils would 
he characterized by high fuel consEimp- 
tion r chugging, plug fouling and misfire 
after startup. 

Carburetor choice problems 

Three type# of choke systems are used 



Proper operation 
erf heated -^ir Inlet Hilp lj check- 
ed by applying vacuum to diaphragm. 

on carbureter! vehicles built in the hist 10 
yoara^ t hose that use exhaust heat to 
warm the metallic coil that opens the 
choke flap as the engine warms, those 
that use an electric heating device to 
warm a thermostat that opens the choke, 
and those that use a combination of both 
electric ami exhaust heat. A colrl drive- 
ability stumble will rosult if the choke 
flap fails la close to the cold position or if 
it opens loo soon. 

Choke system faults can be the cause 
of cold driveability problems on both 
carbureted cars without computer con- 
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ro CHOKE 
CONTROL mil 



BIMETAL 

COW. 



Choir# cleanup 

The fire! .step in checking any choke it 
trs make sure it rinses when the engine is 
t*olrt- Remnve the air cleaner from the 
cold engine, open the throttle and watch 
the choke flap. It should snap shut. If it 



uacuum 

f-H + FUQArJ..* 



A Atfjuicnwit of Chevefte vacuum break requires applying vacuum to diaphragm 



slots in them with a hacksaw blade. 

On many late- model GM cal's with 
adjustable chokes, a plug gauge is used 
to check the position nf the choke flap 
lever with the choke housing cover re- 
moved. On some ears, including late- 
model Chevettua with eletdrie choke*, no 
provision for adjustment is provided h 
and the choke thermtMtnC must I'M 1 
replaced if the choke dm sivt oiwrete 
correctly. 

If your carburetor dnesnY 
have a choke housing, you’ll 
probably find that the choke flap 
linkage is connected to a little 
metal box that siis on the intake 
or exhaust manifold. The thermal coil 
that opens and closes the choke is 
located in the box. You II find it on 
Chrysler YKs. and a lot of early GM 
engines. On some Chrydcra. an electric 
healer helps vvann the hirnetnl enit < see 
Fig. U. In most cases adjust me lit is 



eel in u Iwix oei the intake ur exhaust, 
manifold, replace the entire assembly. 

Vacuum break failure 

All eh like systems use a vacuum -break 
device that pulls the choke often a little 
hit after the engine staals. Mounted on 
the i ivitside of the earb body, it consists rtf 
a vacuum diaphragm ami a linkage thsit 
joins, it to the choke flap. When the 
engine starts and develops intake matin 
fn!d vacuum, vacuum i.-^ applied trs the 
diaphragm, which uigs on the linkage 
and ^pens the chr ike flap a hit ( Fig. 2), On 
some rarhs, an adjustment screw limits 
the travel of the diaphragm, preventing 
it from n|K-ning the choke u*> far. This 
provides the right air fuel mix and veloci- 
ty for cold driving. 

Most vacuum breaks can be adjusted 
its control how much the hmnk pulls the 
choke flap open when the engine stuns. 
Two different adjustment methods are 
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CHOKE UNKAGE 
ROD S 



1 An Metric element hi ised on ioitic 
O vyiJ*rt to neat the chok* jctujtlng col). 



trol systems and those that are equipped 
with computers. The only variation in 
troubleshooting would be that fur cars 
with computer controls, the on-board 
diagnostic system should he checker! for 
trouble codes. 

Most systems vary' spark timing, fuel 
mix awl EGR depending on engine tem- 
perature. If a coolant .-temperature sen- 
«!*■ fails, a nasty cold driveability prob- 
lem can result. 



f doesn't* corrosion acid dirt may be 
holding it open. Gel a can of card cleaner 
and, using a small solvent brush, clean all 
linkage pains and the choke flap. 

Most chokes have an adjustment 
mechanism that allows you to preset the 
tension that the- t hornet at ur coil eijt- 
plies to the flap when the engine in. told. 
If tension is insufficient lo close the chnke 
when the engine is cold, driveability and 
stalling problems will result. 

On some carbs. adjustment is simply a 
matter of rotating I lie choke housing- 
cover Lmtil a (jointer on Lhe curb aligns 
with an index mark on ihe cover. You 
may find that the housing is held on with 
rivets or screws that have no sluts. To 
remove rivets drill them out. For most 
carburetors, you'll need an 1 >-in. bit r To 
remove slot less screws, yo u should cut 

CHOKE 

PLATE 



made by gauging the height of the link- 
age red with the engine cold and the red 
disconnected freni K In- choke flap. 

Choke thermostat failure 

if after cleaning and adjusting the 
choke flap, it still won’t dose or doses 
hut won't rj]nm sis tike engine wanms, the 
themial device that vontmls it is broken, 
missing or mmiTertly posiltuned. 

To check, remove the rarbV choke 
housing and look for the thoiTnostat uni I 
ur metallic coil. Electrically healed 
chokes have a thennoslnt with it wire 
connected to it. Most exhaust -heated 
chokes have a met all ic coil nr simitar 
dev ire. In either case, the ihemwstat ur 
coil 'honk I ]iush the choke plate closer] 
when the engine is told. If it doesn't, 
replace it. Jf the thermal device is mount- 



fA$l- IPIC CAM 

LEVER 

ADJUSTING 

COVER 
PLUG 



^ELt'CTPlC HEATING 
ELEMENT 




4 Faulty vacuum break diaphragm on Holley mrbi can be replaced by removing cover. 



used, ik j | lending on whether u r mi > t the 
break ha* an adjusting screw. 

If you don't srt j a screw on thu dia- 
phragm housing, kink for si screw plug or 
im expansion cup plug. If you see cither, 
the adjusting screw is probably under it. 

InHtnjetiuns find slices for ;u I j tistin^ 
the vacuum brack vary, >o you'll haw to 
consult yejur service manual. but the 
method fm- late-model Chcveitro with a 
S-hanvI E-aHa is [y \ «kat iH(f, :il. Once 
ytaTve gained access to the adjusting 
screw, um'U hand vacuum pump to aj i|«ly 
lii or more inches of vacuum m the- hreak 
diaphragm. Push the fiist-jdiv-nini lover 
flown to clurte the choke iwith vacuum 
applied h Take the slack nut uf the link- 
age by pushing it in the open choke 
direction, and insert tiic specffipfl gauge 
3 set ween the lower edge of the choke 
valve and the inside air horn wait. A drill 
bit, incidentally, makes a fine gauge. [f 
the opening is not at s|m.h.\ corned it by 
turning the adjustment screw. 

Instructions for checking the vacuum 
break on ('hiyskr K cars with the '*±£u 



Hi 1 1 ley 2-hannl cai'h art 1 similar, Chiys- 
Eer calls the device a choke vacuum kick, 
and instructs tile mechanic to disconnect 
the vacuum host 1 , u|ien the lhi-ntlle fc close 1 
the choke and apply cxteniat vacuum. 
Then. while pushi ti|r hard enough against 
the choke to keep it fully closet I, measure 
between the top of i he choke valve and 
the am ham wall at the primiuy banvl 
end of t he cavh. An Alien-screw adjuster 
Is provided in the center of the dia- 
phragm housing fKig. 1). 

GJM ilistmctiolis fur vacuum -break ad- 
justment i in nu ist 2- and 4 -barrel Htthes- 
tercarb* call for i hi- use of a choke-valve 
angle gauge to check the degree of njjon- 
ing. An angle gauge, available at belter 
mito j jails stoves, is like a protractor 
with a bubble level attached, Rather 
tSian measuring i In- choke Elap opening, it 
cheeks the angle of inclination. 

To adjust the break on the popular 
tMMK l-harne I, attach a nibher band to 
the green Lang of the inLemiefliate:' choke 
shaft and o|ien the throttle, allowing the 
choke tn close. Set the angle gauge scale 




S Accuse fail Idle 4p«d after setting screw tin the specified sTtp of the cam 




to the sja^hfinl figure and attach the 
gauge's magnetic base to the cliuke Ihp. 
Apply at least Im in. of vacuum to the 
break diaphragm. I fair bleed holes pre- 
vent the break from retracting, plug 
them temporarily. Make sure the air- 
valve ml ib.Mi-s not restrict the plunger 
fnini retracting fully. If necessary, bend 
the air- valve linkage itkL With the 
plunger fully retiwted, turn the screw 
on the diaphragm housing until the angle 
gauge s bubble level is centered. 

Vacuum breaks without adjustment 
screws ar e gauged in a manner similar to 
those described ahuve. Huwever. to cor- 
rect the size of the opening, one of the 
linkage rods is bent. 

Once I ho vacuum break and choke 
have been a<Uusted, fast-idle speed 
should lx a set. I n most casies. the fast-idle 
adjustment screw isjwjsiiioned on a spec- 
ified step of the fast -idle cam and a 
tachometer is used to gauge engine 
sfKxxi Cl%, B>. 




4 Intel air heated by muting It over the 
exhaust manifold Improves cold driving, 



Heated inlet afr system 

The various carmakers have their own 
name for this device, but in most cases 
opomlion and diagnostic procedures are 1 
the same. To avoid carburetor icing, fuel 
puddling and extended warmup, heated 
inlet air must be provided when only cold 
air is available at the air cleaner snorkel. 
Tills is accomplished by a simple vacuum- 
motor-contreiled darner dour in the air 
deaaer snorkel and a hose that joins a 
heat stove -tin the exhaust manifold to the 
snorkel i Fig. t]) h 

Most heated inlet air system* are cali- 
brated to switch tn outside air when the 
tern [Manure of air entering the outer 
era I of the snorkel reaches apf m >ximatdy 
W K, Whi n the engine is hot, the door in 
thf ai3’ cleaner snorkel should he in the 
down, or hkat (>FK, position, Wien the 
engine is cold, the door in the snorkel 
should be in the up, or hkaton. position. 
Of course thr/ Large duet hose that jutna 
the heat stove on the exhaust manifold to 
the snorkel must be in place. 

If the system ducsiTt operate, remove 
the air cleaner, cool it down to 'AST or 
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? GiM EFE system dibits Hot exhauir gases 
to wann up intake manifold parages, 



and ap|Jy 20 in. of vacuum to the 
lomiieralure scrumr, leaving the sensor 
connected to the vacuum diaphragm that 
opens the door. The door should be? in the 
HfcAT ox position with vacuum applied. 

If the door doesn't rise to the heat i »N 
position, apply vacuum directly re the 
diaphragm with a hand vacuum pump 
and check to see if it bleeds down more 
than 10 in. in five minutes (see illustra- 
tion on (tffcge 151). 

If the door wouldn't move when vacu- 
um wa* applied to the sensor but it 
moves when vacuum is applied directly 
to the diaphragm, then the sensor is 
defective and must be replaced* 

intake manifold heaters 

In addition to heated inlet air. GM and 
Ford engine supply exhaust or electric 
heat to the bottom of the intake manifold 
during warmup to help prevent fuel 
puddling. I f the heat ss turned oU. stum- 
ble and hesitation can occur. 

Three types of manifold heaters are 
Used: a ceramic grid that is electrically 
heated when the engine is t old, a valve in 
the exhaust stream lhal is closed by a 
bimetal coil when the engine h cold, ora 
valve that is held closed hy a spring when 
the engine is cold, aiwi Is opened by a 



vacuum niotm- when the engine warms, 
GM calls the device early fuel evapora- 
tion, or EVE: Ford has named it ihe 
exhaust heal control valve. Valves oper- 
ated by a bimetal coil should be checked 
for freedom of movement and lu bed with 
a high-temperature graphite lubricant. 

Instructions for checking vacuum -eon- 
trolled valves begin wills Lzis]>eclLnn and 
lubrication of the valve. Next, check to 
make sure vacuum is available at the 
valve. If the vacuum supply is okay, 
apply more th an K> in, of vacuum to the 
valve’s diaphragm using a hand vacuum 
pump. The valve must dure ami should 
hokl vacuum well enough Lo regain 
closed for about a minute without apply- 
ing additional vacuum- 11 must also re* 
open when, vacuum is released iFsg. 7b 

If you found that there was im vacuum 
available at the valve, the coolant tem- 
perature vacuum switch that corn rets it 
must be checker L With the engine at 70‘ : 
or colder. apply vacuum at the inlet slide 
of the switch iind check to make sure it's 
delivered to the outlet side. If not. the 
vacuum switch must be replaced. 

Many 1 i.M cars use an electrically heat- 
ed grid, sandwiched under the curb, Lo 
provide manifold heat. The simpler sys- 
tems, like that used on late-medrl L'hev- 
ettes. use a tempt-ratare-contrnlle^l 
switch, mounted in one of the engine's 
coolant passages that turns the heater on 
when the engine is cold and switches it 
off when it wamis up. A second, Jess 
common type, like that used on the 3.8- 
liter Buiek turbo engines, draws a lot of 
Simps so a relay is used to switch the grid 
on and oil'. The relay is triggered by the 
temperatinie^ntrollefi vacuum switch. 

To check the electric EEE system on 
late-model Che vetted turn the ignition 
switch on with the engine cold. Then, 
touch each of the two terminals on the 
heater switch connecter with one pmbe 
of a test light. The other prebe of the test 



light should be connected to ground. If 
you find voltage at only one terminal, 
replace the control switch. If neither 
terminal has voltage, the circuit Lo Lhe 
vehicle's ignition switch is faulty. 

If you find voltage at both Lemiinals, 
probe the pink wire at the heater connec- 
tor near the base of the earb. If no 
voltage Is available, tbo problem is in t he 
wire between the heater switch and the 
connecter. If voltage ts available, discon- 
nect the heater connector and touch one 
probe of lhe test light to each of the two 
harness terminals. If it doesn't light, 
there's an open in the ground wire. If it 
does, get your ohmmeler out and check 
the resistance of the heater itself. 

If you find that heater-grid resistance 
is over 3 ohms, replace the heater. If it's 
under 3 ohms, reconnect the wiring an d 
probe the pink wire at the heater con- 
necter with the other prebe of the test 
light touching ground. With the engine 
ml ope retting temperature _ no voltage 
.should he available. If you do find volt’ 
age, the beater switch is defective. 

Other potential problems 

As mentioned earlier, an EGR system 
that doesn't shut off when the engine is 
cold can cause cold driveability |nro3> 
terns. Meet EG ft valves are vacuum 
controlled and s t henna] vacuum switch 
is responsible for keeping the valve 
closed when the engine as cold (Fig. 8). In 
most ca^es. you can check the switch by 
making sure no vacuum is supplied lo the 
EGK valve when the engine Is cold. If 
vacuum is supplied when the engine is 
cold, replace the L hernial vacuum switch. 

If you have a cold driveability problem 
and other solutions have failed, check the 
emission controls chapter of the manu- 
facturer's service manual to see if your 
vehicle is equipped with sow kind of 
vacuum switching device that retards or 
advances spark. SM 
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B EGA lyUcm closed under cold conditions. controlled by thermal vacuum switch. 
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Garden Way Inc 






“JUNIOR” 



If your garden is 30 ’k 50’ or less, here's why it will pay you 
to get the full story about the Newest, Greatest Breakthrough 
in rear-tine tillers in over 50 years!... 



SAVES YOU MONEY! Goes for half the price of larger rear- 
tine tillers — which you don't need for your smalt-sized garden. 



HALF THE PRICEOF 
OUfl LARGEST MODEL 



A SAVES YOUR BACK! Forget spading and raking! The 
"JUNIOR" prepares your garden in a fraction of the time I 



• EASY TO USE! With its tines in the rear and engine 
out front, the "JUNIOR" is so well balanced you 
can handle it with JUST ONE HAND. Won t shake 
you to pieces like front-end tillers do! 



SAVES HAND WEEDING! It's adjustable to shallow depth 
perfect for chopping, uprooting and burying weed seeds— 
killing them, Simply guide the "JUNIOR” up and down 
the row. 



SAVES GARDEN SPACE! Narrow 14" tilling width 
allows you to plant your rows closer together. 
Grow more in less space! 



The BIG JOB tiller.. Tor small, high yield gardens! 



At Last! A Rear-Tine Tiller 
Especially for Small Gardens! 

the 3^2 HP TROY BILT 



• EASY TO TURN & MANEUVER! Because the to 



" No mor* h* nd weeding r 



"JUNiOR ’is light and compact [but strong 1} you 
can turn it and maneuver it in tight places with 
wonderful easel 

There's much more to know about this wonderfully 
different and better idea in small garden tillers. ..like how 
you can use it to build super rich soil, no matter what 
your soil conditions. ..or, how it can help you grow Iwo, 
even three crops of vegetables where you could only 
grow one before! 

So why not mail the coupon TODAY and get all the 
exciting facts about the amazing TROY- BILT "JUNIOR". .. 
Plus our mid-sized PONY and large garden HORSE 
Models. We'll include prices, attachments and complete 
informal ion about our special "OFF-SEASON" Savings 



WHY. lor heaven's sake suffer 
any longer wiin a lines- in- front 
[ype of tiller that has no power 
to the wheels and shakes you to 
pieces? And why preak your back 
with hoeing, raking and shovel- 
ling? The TPOY-BSLT “JUNIOR 
makes all your gardening chorea 
faster and easier — increasing 
yogr gardening JOY1 Send for 
full del ails TODAY! 



discount now in effectl 





-Turns (Hi Jitflmer 



Mail this 
coupon 

today 



f TflOY-BlLT' Rolo Tiller-Power Composter 
Dept. A2523 



I 



102nd St. & 9th Ave., Troy, N Y. 12160 




I 

I 

» 

ft 

ft 

I 

ft 

ft 

ft 

ft 

ft 
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YES! Please send me complete information on 
the newest JUNIOR and all other TROY-BILT Til- 
ler Models ranging from the 5 HP PONY to the S 
HP PROFESSIONAL" including details on prices 
and big "OFF-SEASON Savings now in effect! 



Name 



Address 



Cily_ 

State 



'P 



I 








The only ONE-MAN PORTABLE 
SAWMILL ol its kind in the world . . 

, . . and still uvrtby oj 50 -Year reputation for turning 
out accurately cut lumber at a LOW-COST? 

Ves, \t you're needing gouti. higFi-q uaiily 
lumber do-n i lei today's inflated dumber prices 
stop your impo-ftant building projects Take tht 
Fc-ley-Beisaw tight to the trees and [urn out 
foof afterfoot of smooth, Srue-cut lumber . 
even beginners get excellent results For power 
use youT tractor PTO or other gas diesel or 
eleclfic umt as small ss 25 -HP Our tactory- 
direcl selling keeps the price low, and oonve- 
njent time payment may be arranged 



And Tht Foliy- Ba I taw Can EARN Yflu Extra Cash! 

Just arte man (no crew needed) cap easily saw 
enough on weekends to SAVE hundreds of 
dollars. over high lumberyard prices But you 
can also Custom -Saw for others or sell the 
lumber produced from youi timber and EARN 
excellent Cash Income — with a fotey^Bclsa'n 
she choice is YOURS And when YOU are the 
30SS YOU pick the hours to work and ALL tttfc 
Profits go in YOUR pockets 

There if HD AfrliniLion and 
HO salesman will tall I 



Send TODAY for 
FREE BOOKLET! 

Jus cuu]wn tor "Kim- It 

5i» LwnW ItaUrl and ram- 
plrV gg the Ont-Hin 
Siwmall Sfnd to 

Pn«-M#n SrniMI 
Co 

05/5 n aid Bide. 
mill Cm. M«. Mill 



ONE -MAH SAWMILL 
Folff-Baluw Co. 

1D5Tj FllJe lulling 

k. until Cl*. Hi. Mill 



Pkast ki c all tarts and dmib PLU Tilth. 

■Hi^'Tu S?* Lwitar' I uredm&nd ihm u Se *JNqcjJ*?f! 
ard mil to SalismBi Mill call m me 

HAME 



ADDRESS 
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tik 



I -MM CAMERA SHOOTOUT 

fC .niirtited f'mitt L*tu 

portioned them side by side to fire 
point-blank into a head-on charge by 
PM s Chevy van, Each was set in its 
standard program to take its best shot. 

Suffice it to say that the Maxxum 
proved faster on l he draw- — but only 
slightly, Jn repeated tests > it fix ml fo- 
cus about 25 1 erefint faster, and gat 
t hat many m nr ihi it 0 graph s as L h e v an 
approached. It lirtn't seem to matter 
much if wo altered the van's speed over 
the 1 80-font course, swapped the cam- 
era's positions or varied the focal 
Lengths of their lenses. The results 
wore pretty consistent. For example, 
the Minolta got 10 exposures la the 
Canon's 8 in the nearly 7 seconds it took 
the van to caver the course at m &) mph. 
That's about 29 feet per Second 1 

Though these results seem to indi- 
cate that the T80AF s autufoctising 
speed corresponds closely to Canons 
motordrive rating of 3 2 fps, there's 
more to autofocus speed than film-ad- 
vance speed. Minolta rates the 
Max sum at 2 fps. Yet our trial shows 
the Maxxum shot a frame every 7/10- 
second (three frames every two sec- 
onds) with the van moving at 2d mph. 

This leads us to suspect that autofo- 
cubing si>eed is detenu inert by camera - 



to- subject distance, lens aperture and 
focal length, light conditions, how 
quickly the camera's microprocessor 
can compute this information and how 
quickly the lens motor can drive it into 
position. Our lest was conducted in 
blight sunshine. Other conditions 
might produce different results, 

Keep in mind that these still film 
cameras do not follow a subject in 
continuous focus the Way a vuteoca- 
mcra rior^. Instead, a slight pressure 
on the shutter release focuses the sub- 
ject and locks the focus until increased 
pressure exposes the frame. The cycle 
then i^ repeated, and if the subject has 
moved, the camera must refocus. If you 
were to lock focus and the subject 
moved before you shot, the original 
focus is what you'd get. We were sur- 
prised to learn how quickly these cam- 
eras recycle in the continuous exposure 
mode as our van closed in an them. AH 
the more so since Canon modestly 
states its T80AF servo-focus mecha- 
nism is only fast enough to follow a 
subject walking at normal speed. 

We've told how quickly the Mao um 
and T80AF focus. They also focused 
accurately in our van teat, but this isn't 
always so r as other hands-on experi- 
ence proved. 

It would be misleading to say that the 
Mas sum doesn’t focus accurately. It 
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lor J; hp enQHbe 



Why nay S600. SI OCX) more tew an inllaiEi&te 
boat? £g a Eagle inflate dpb boats Iasi tor years. 
90 aFmqsr anywhere <ir*J owl w IMHe as 5^0 
Fishing platform. irwtorainaboiJi ri^erieft, 
camp boal. yacht lender and now a hue speech 
boatf Lottes, rivers, ponds, bays and oceans 
See Eagles give you teal value fo* your moneys 

* FREE COLOR CATALOG! 

Wrtfe: -Sea Eagle. Dept PM&10 

PO 00x944. Smilhtown. NY 11787 



Of telephone: 51&724-8900 

a 3D AM- 4 30 PM Monday Fndpv. EST 




A.ih w ftw NM-«i 



either focuses or it doesn't let you take 
a picture at all. Until the miernprores- 
sot has locked on the subject in the 
viewfinders target area, it won't re- 
lease the shutter. You cannot take a 
bad picture— at Least one out of focus. 

The Canon T80AF will let you make u 
fool of yourself if you rtttfrt learn pa- 
tience, You can release the shutter 
while the lens is raking back anfl forth 
lei find focus — but you shouldn't until 
the in-focus signal flashes and beeps. 
We blew a lot of fi~ames before learning 
just how much pressure the shutter 
release button will boar, 

That raking back and forth, by the 
way. is one thing that makes the 
T8QAF's autofneusing .slower. The 
Canon lens searches: ft overshoots the 
subject then scurries back to perfect 
focus. Max x urn pitches strikes from the 
stretch: Its microprocessor computes 
the exact direction of focus and sends 
the lens directly home. 

Though we used zoom lenses for 
chasing interna [-combustion vehicles, 
the basic 50-nun lenses proved fine for 
chasing kills and pets around the house. 
Which brand of camera should you 
choose if you're interested in autofocus';' 
The Canon's flexibility makes it a logi- 
cal choice if you've already got a lot 
invested in tenses. Jf you don't, yon can 
invest in a Maxxunu IW 
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NEW/WORKSHOP 






Dial-a-speed scroll saw 



Mini mill 



Center finder 



Thf scrolJ atf'i struk« pet min- 
ute read out on the digital 
screen, reft of the control knob. 



The saw's Ifi-in.-dla. cast-fron 
fable tlttj and Jocks 3<F left, 4£ 
right, r? up and 30 down. 



Sher line's vertical mill can expand the capacity of your shop to 
Include light duty metal drilling, shaping and mlJJlng. 



Pella's scroll saw Is designed for intricate cutting Jobs. 



Pelt a V new variabl&speed 
scroll saw lets you dial the 
correct speed for the cutting 
job at hand. A control knob 
on the saw's front turns it on 
and off a Eif! adjusts its apeed 
from 40 to £0f)0 culling 
strokes per minute, iLs 
speed and torque are elec- 
tromcally monitored while 
cutting. Strokes per minute 
read out on a dip la) display 
on the front of the saw. 

The scroll saw can handle 
stock up to 2 in. thick and can 
cut a I J>l-m.-dia. hole when 
using an extra- fine blade. 



Features include an IH-in. 
cutting depth and a IfMn.- 
dia. table that tills left to 
right, front to back and ro- 
tates 0U\ The saw measures 
l?'/i in, deep x 30 in. wide s 
47 in. high. 

Included with the saw aix 1 
a locking bar and a wrench to 
tighten nr release the blade, 
a sheet -steel slaml and 06 
assorted blades. The saw 
costs about §1075 at Delta 
tool dealers. Write to Delta 
Internal ional M achi nery 

Corp. t 246 Alpha Div, IHtts- 
burgh. PA 1523GL 



DR*,w btht 



tabu r tt D 

HAMCM-WttL 



Rherline's vertical milling 
machine is designed with the 
hobbyist in mind. It's meant 
for small-scale, Hght-du ty 
work, such as model and 
jewelry making, yet it's built 
with many of the same fea- 
tures found on larger indus- 
trial metalworking ina- 
chines — such as dovetailed 
slides and a permanently lu- 
bricated spindle 1 . Its small 
size — 12 in. deep x 14 in. 
wide 17 in. high — makes u 
ideal for bench top use. 

The mini metalworking 
mill is powered by a I/5-hp 
1 la-volt motor. A range of 
accessories and cutting 
tools, including end mills and 
speed attach men ts h outfit 
the unit for drilling, shaping 
and milling. It's S®0 post- 
paid from Sherline Products 
Inc,. 170 Navajo St., San 
Marcus, CA 920G9. 



This easy-to-use gauge accu- 
rately marks the center of a 
piece of wood. Place the 
gauge [?n the w orkpiece and 
pivot it until the two pins 
cuuiact the work. Tap the 
middle pun to mark center. 
The Bulks Eye is sold in 2-in. 
(Jl 0.45 postpaid) and ii-jn. 
t* 16,45 postpaid) models by 
Ringmaster Inc., Box 8527 A 
Orlando, FL 42856. IW 



The Bulls Eye gauge quickly and 
accurately marks a center point, 
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DRIVE REPORT 



FORD SUPERVAN 2 

PM takes a ride in a minivan that's faster than a Lamborghini Countach. 

How about f 50 mph, ptus 0 to 60 in 3.4 seconds? 



BY JOHN RETT IE 








circuit, such a* 
ro F where the 



L ooking fur a really fast tkdivery van? 

Fords Superom 2 ,lh the truck for 
yrjli— a fltfc'rgkss replica of Ford of Eli - 
mpp’p commercial Transit Vain mounted 
on it race car chassis. SliperVan 2 is, in 
reality, a onc-of-a-kind 2-scafcer Ford 
ClflO Group C sjjorts raring ear designed 
for longdistance endurance reces tike 
the I^Mans ai-hmire, m don't took for it 
at your local Ford dealer, lt p s powered 
by a 3-tMiter Ford I SKI, VH race 
engine developing 5B0 hp 4 which 
is a bored-nut, ncmlurtwchaiged 
version of the undatable Fflfti- 
Cos worth DFX Indy engine, 

Kupcrvan 2 was [he brainchild 
of Foa-mula One race car designer 
Tony Southgate. Much of the 
design anti styling work was 
done by engineers at Kurd of 



Britain's research and development de- 
partment. In order tfi- give the van a 
wedge sh;jfR L and make ll more aerody- 
namic, the overall height was lowered by 
chopping the van 3 in. below the waist- 
line. Another hand 2 ®/j in. deep at the 
front, tapering to l'-^in. at the rear, was 
cut out above [he wartime. 

Supervan 2 is not the ssnrt of vehicle 
one can just jump into, cum the key and 



drive away, it needs special care and h 
little ceasing in outer to work at it^ be&t. 
The 1 firat chore is to fill the gas tank, but 
there’s no filler on the outside. Instead, a 
mechanic has In clamber into the back of 
the van. over the engine, and pour fuel 
into the 50-gallon ts-uik from several cans. 

Starting a powerful met' engine in- 
quires more juice than the small raring 
battery provides, so an external battery 
Lb plugged in to help start the 
engine. The fuel pumps are 

switched on and, esnee pressure 
has reached the correct level cm 
the fuel pressure gauge, Lhe 

start er button can be pressed. 

Amazingly, the engine fires to 
life immediately. The noise is 
deafening. The sound inside the 
cab reminds me of standing be- 
side an old Cas worth-powered 
on a atreet 
etreit or Mnna- 
sounri reverber- 



Ford s fasten van hunkers down 
the straight at the Darlington race- 
track by England jtopf. "Cargo" 
area Is filled by the 590-hp VB. 
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atra i iff the walls of the surruunrimg 
building*. A blip on thi i throttle und the 
revs shont up immediately — it v s very 
resjjonaive. 

Shifting the Supervan 
Into gear 

There's no synchromesh in the Hew- 
land gearbox, so engaging first gear 
creates a heart-rending crunch — but not 
to worry* it’s supjinscd to do that. To 
rmke it easier, the mechanics help the 
gears engage by gently pushing the vehi- 
cle. The umbilical cord to the external 
battery is unplugged and we gently let in 
the clutch. One doesn't just drop the 
clutch, otherwise the nose is likely to 
jump sip, 

The long-distance race motor has so 
much torque it is much easier to start off 
than Usual for a race cal'. But wait a 
minu.tc.% we’re already nearing tbr WK50- 
qim rev limit. SKrnMi gear is grabbed. 
It’s much easier to change gear now r than 
it was to engage FIMST. Without even 





Handling A Very grad on a racctotfi 



Brining A 4 Commt'r he be^er 

Stewing C Far ton M -avy _ 

Transmission C Orii-cuit to enqafle 

rear geai 



Ride 


c 


Mi as ieng as 






surface is smoolh 


Fuel economy 


F 


Very poor 


Swling 


e 


Hofds you in well 


Viat&n 


B 


No worse man atiwr vans 



Ventilalion 



Man-EV slei: eacepl ICri 
nolK in S 4 de windows 



Cfl 5£ mpih 



Ear pitigs. are a mist 



Cargo 

capacity 


F 


The whpe tar^a area is 
■aK en up by engine and 
iransmission 


Engine 

SfrfviGfcabiMy 


C 


Easy Id fet at bi/l need! 
regulaj tlneups 


Frl and linlsti 


0 


Gootf kK a one-olf 



Gauger 

conlfola 



wen placet, burr c&uid do 
wrtn a speedometer 



Spartan driver $ compartment features two 
racing bucket seats and little efse. 



THE PM REPORT CARD 



FORD 

SUFEBtfftBJ GRADE COMMENTS 

Acceleration A 4 E>tk pflhe latest VRhirles 
in die world 




It's one of the few minivans with side 
radiators and full ground-effects jkining, 

trying, we’iv already doing 7 a mph and 
then 1 are ill four gears to go! 

If you Ye into vihro manage*, this 
vehicled for you. You ean fee] the whole 
engine vibrating through thereat nfyottr 
jjairts, wedged as you are in the hard 
racing bucket seat. The firnt comer 
comes up and the most difficult part 
becomes apparent. Thei-p's no [lower 
steering, and a tremendous amount of 
muscle i* needed just to got around the 
corner. It has bags of power-induced 
undercteer, but itV fun to drive in a 
straight line. Stopping is no problem 
either, the 4- wheel disc brakes work s<i 
well you can pull the van to a stop from 
160 mph in no time. 

Obviously, Supervan 2 has to be driv- 
er at Us concert upcasting speed in order 
to show its Uve fmm 

Ford has a couple of professional race 
drivers who demonstrate SupeiTan 2, 
and they have manage 3 to set lap times 
at various racetracks that would eom- 
fnrtahly pit the car mi the pole position 
in race* for modified sedans. When 
they re driving ihe vehicle to tin. 1 limit, 
the steering becomes much easier in the 
turns. 

Will there be more Hujxn'van 2s in 
Ford's future? It's doubt hil. After all. 
who needs a van thats quicker than a 
Lamborghini Cmmtaeh. accelerates from 
0 to 60 mph in scconffe, lUo 100 in 7,. I 
seconds, will do the quarter-mile in 12, 1 
seconds and gets 6 mpg! But it 1 * fun to 
watch and even more fun far those lucky 
few who have driven and ridden in it. HME 




Driving portion makes It hard to apply 
needed muscle to the tiny steering wheel. 







Mir « nw» «r«: 

tJ « e *fE -=» pir !f*n 



JH-, F-O- Kqk W 

i ■- - wtmm a, mo ai lip 



20 DEEP DISH 
MICROWAVE TV ANTENNAS 



1.9 to 2.7 GHz 
Frequency Range 

j&- PflratJOliC! DrSH Pre- 
wsfrmtiiad Pfotie witfi &own 
Con^wrfflr Pn*er Supp^ aM 
Tgriar 53 1 vt CfiftK 

Cabin- wilh CO^nedor Trans- 
loimar I 7 5-300 Ohm* 
MO'jnr.i^ Hardware lor Fail 
ar xf EftE-v InslflftitiCrfi 

ORION ELECTRONICS 

PO fes 2F54.MJ 
ii^npe. ^iiona 85282 

hUtrl Winild 

5uggHlod ff^lj-'i S259O0 




{ 602 ) 097-2321 



SPECIAL $94.95 



Make s 25 to *100 per hour 






Plans 



iwleW if:lrfl-4. fki^RHMTVE U 
v- . r - dJ - ■ . - , w.^. ul Li:n* 



~ MM 

. ^ir^T 1 * it- 

^nH5?piim ™nx 
‘h^HTTOTf 
■PTT1X2 
mu P3. 

CtMfmt T**iS C* 

a fifl-o mm. p&. 

tTnerss-TKLB, ca u-isos 

hi r\ 




rnhyttn ti/.l.^cnruLw. 



CHEAP HEAT 

Using your wdter heater 

Dtifi'l waste rnoney on amlhei spece hea&r. 1_ei your 
^as oi specific water Itess&f qivo vou eonlmuous 90 " 
heat and M water 0o i\ yw#sefl in on allEjmocifi wift 
easily Dblained parts. Send $10.50 for plans to ArKterbo 
Co., BokMI i. WcAlion, fX 7&5€2-54i7 
4 1 nei pensive - Efleray tisictint ■ HainltfifflCff Frw 
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NEW/AUTO 



Roller bed for loading 



ff I. fOf 



13 13 n 



SJicte A Bed roPEs in and out Pike 
a drawer In a pickup bed. 

With loading access from one 
end only, an enclosed pickup 
truck bed cam be double work 
to toad and unload, Slide- A- 



Bed solves the prob- 
lem by extending on 
rollers, like a cabinet 
drawer, so you can 
reach the most deeply 
buried items by sim- 
ply unlatching a lock- 
ing release handle. 

Resides allowing 
easy loading of bulky 
items, you can press 
I be surface into use as 
a workbench or camp 
table, and it wilt pro- 
tect the bed floor, too. 
The six bid! bearings 
of the frame will sq]>- 
port 1SOO pounds 
when retracted. Decking is 
not included, but Ivin. ply- 
wood is recommended. Slkle- 
A-Red costs $264 from the 
Slide- A- lied Co.., P.O. Box 
f5fi 1 Moraga, ("A 94556. 



Righteous wrench 
for lug nuts 

Flat tires are a nuisance, but 
they become a real pain when 
the lug nuts have been over- 
tightened with a misi^jurted 
impact w rench. Get the Lug- 
Rurter anti worry no mortv- 
the 18- in. -tong ratchet and 
steel wrench support tot you 
apply full force without fear of 
the socket slipping off the lug 
nut. And the ratchet's action 
means m more tedious re- 
moval and replacement of the 
wrench when you run out of 
travel. 

Lug- Buster is available by 
mail order far SlfP.99 ft'urn 
Reinhart Industries Inc. , SOS 
TAiiman Court, Warrington* 



PA 1897& It’s also available 
directly from discount auto 
pails stores. 

Shaky business 



Uig^Buster makes eaty work of 
overtightened wheel nutfi. 



Electric dtfN leti you shake that 
aerosol can for 3 minutes. 

If you hate to shake aerosol or 
paint cans to mix the con- 
tents, a $4 investment will gel 
you the StirrCretzy* a gadget 
that attaches to your electric 
drill and uses a mil spring to 
hold the can. Center the can 
in the plastic frame, pull the 
drill trigger and, it shakes the 



can back and forth, It only 
holds cans up Lo one quart, 
but that's enough for car 
paint, aerosol tire inflatory 
and underrating. 

The manufacturer is the 
Vermont- American Tool Co, K 
Lincolnton, NC 28093, anti 
you should be able to find the 
StirrCrgzy in do-iVy ourself 
centers as well as auto parts 
stores. 

Squeeze action 
ratchet 

Ta-ying to swing a ratchet to 
tease nuts an nr off in a tight 



Squeezing action at handte 
translates Info rotating ratchet. 

spot usually leads; 10 bruised 
knuckles. Why not squeeze 
the Crick-it ratchet instead? 
Eight squeezes allow a socket 
attached to the tools drive 
unit to make one complete 
revolution. 

In its standard state, the 
Crick-it ratchet takc^ V*-in, 
square sockets. With adapt- 
ers, you can also use M-in, nr 
Vi-iii. square sockets. You can 
order Crick-it frem the manu- 
facturer, Davenport Tool Co., 
320 Warren St., Davenport, 
IA 52802, for $23.70. 

Double duty brush 
for dirty part* 

Cleaning gunked-up auto 
parts is one of the messiest 
jobs hume mechanics have to 
tackle. You need a pan of 
cleaning solvent and a stiff- 
bristled brush to be able to do 
the job well. 

The Graymilto 5D Double 
Brush combines a big end for 
easy-to-reach surfaces with a 
smaller end for tight places 
A nd the hnash will not ball up, 
flare out or become flabby. 
The 5D Double Brush is avail - 



Double-ended brush handles Ins 
and outs of pans washing. 

able for $6,50 through aulo 
parts jobbers or Gray mills 
Corp-n 3705 North Lincoln 
Ave_ t Chicago. JL 60633, 

One-man bleeder 
for brakes 

To bleed all of the air from a 
hydraulic brake system, 
you'll almost always need a 
helper. With ihefileed-()-M&- 
tic one-man kit p though, you 
can purge the system single- 
handed 

A strong magnet holds the 
fluid catch battle above the 
component to be bled. When 
Lhe bleed screw is opened and 
the brake [Hnlal pumped 
down, fluid is forced into the 
bottle. Next, the iHMlaJ i a re- 
leased, and only fluid will be 
drawn back into Lhe system. 
A small amount of the fluid 
leaks part the loosened bleed 
screw', and acts as a seal 
against the re-entry of air. 

The Rloed-O-Matie kit 
wife for $8 P 9 5 and is available 
from Hepp Industries, 6S7 
Kildare Crescent, Seaford, 
NY I178S. PM 



Sleed-O-Malic. makes brake 
bleeding a 1 -man operation. 
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BE nil OWI BISS EARN UP TO 
$20 AN HOUR IN A MIEY-MAHNE 
BUSINESS IF YUUI OWN! 



No Experience Needed 

Wilh Bel saw Sharp- All it's easy lo start your own business Nd 
selling is involved no inventory People bring in their work 
you take m year round CASH PROFITS and keep 90$ out of every 
dollar you earn. Work spare ome or lull tune nghl at home in your 
garage, basement or tool shed Work the hours you want — 
FREE Book tells now to start your own business even while work- 
ing at your regular (Db 

BIG PROFITS — Plenty ot business waiting. 

Every home and business has saws and tools that need periodic 
sharpening. To ere s plenty of business waiting for ihe man who 
can sharpen saws, planer knives. |omtcr blades, wood chisels 
scissors, pm kmg shears snips, lawn mowers, axes and other 
garden, shop and home toots Be: saw Sharp -All does ALL these 
jobs and more . quickly, aerial a big profit. You will be sharpen- 
ing headquarters for carpenters, buifders. lumberyards, lacto- 
ne s . tin me w orkshops and h Dbbyi sts bund red s of | obs rig h t in 

your own neighborhood 

SEND FOR FREE FACTS TODAY / 

Yn»„ * m na-'i vji ico-p- -n; "i-i-s in? 1 ' r chp >p k.'t.' -.r-i ■- *■ n 

•nl • BIG CASH PROFITS' . ‘ t . in- ■■ r:-'-;- ■ -r; Srop h "-l : Mi, -■ 

f na- : flnsltartf tor I- *. n- ■ ri : .it If 1 FHIE ' .i Oil" - 

30-Day 
Trial Offer! 

Oyr FREE Back >nlls how lo gtfirl n 
tillable IlfifJmt home sharpen- 
ing business, now we help vflu 
grow, hciw we M 1i nance ^ou 



NOW! 

Use your 
SPARE TIME 
to BEAT 
inflation 
and the 
high cost 
of living! 

®S2^Tff^T'SrSS 

ot BMicritn-^c Mad e ^ ll4 ae' W 

the -uWi* °1 '1 brine 

manual tt'ves C ^_„i to W} rlh .rision vw 



(®“ n ,0 “ 



BELSAW SHARP-ALL lels you sharpen saws. . . 
shop and garden tools tor home and industry. 

There is NO OBLIGATION! 

belsawT mcwHw 
dept eosfla 

PO HPK3W0 
N KANSAS C-ITY Wft fiflilfi 
P^ase rnv fflil cop> 0’ vOUr hook LLFETIME SECURITY ' 

iu i details on you i Sb-Dfiy F[pe Tnaa Dlin 1 

Ngtni 



ACT NOW! 

Coupon | 
Brings 
Full | 
Details f* 



1€lS»W MMHtHlRT. JL rr A 



P 0 E DY 34471 H *CAH5A3 LI ■ Y M(j i>Jnh 



Add I4-S-5 



Slain 



NEW/ HOME 




Tilt-open rack 

Store your good knives safe- 
ly and compactly with this 
tilt-open knife holder that 
fastens lot lie bottom of your 
kitchen cabinets. The Space 
Saver holds seven knives 
and a sharpening steel in an- 
gled slots. Its front and sides 
are oak with an oak veneer 
plywood bottom. It comes 
stained in oak or unfinished; 
the price is the same for 
both. When dosed, it mea- 
sures 4 in. high and pulls 
open to a 4H? slant for easy 
access. Steel mounting hard- 
ware is provided with the 
holder. The unit costs about 



MAGNESIUM mCK 
HEAT-STORAGE CORE 



THERMAL INSULATION 



HEAfirvG 

ELEMENT 



METAi “ 
CABINET 



Space Saver cutlery box stores 
knives under kitchen cabinets, 

$40, Write Chicago Cutlery, 
North County Rd. l-S, PO 
Rox 9d9S, Minneapolis, MN 
55428. 



u-arm air our 



Three- In-one 
light switch 

The First Ain't automatic 
Sight control combines a dim- 
mer switch, light timer and 
quartz clock in one wall- 
mounted unit. 

To switch it on, press the 
banished alu minimi touch 
panel and keep pressure on it 
until [he lights reach desired 
brightness. To turn off, 
press the panel again. Pro- 
gram the light control to 
turn on or dim indoor nr 
outdoor lights at a preset 
Lime. Swing open the touch 



panel to get to the light timer 
and clock mechanism. 

The light central comes in 
one color, an off-white. To 
install, remove the existing 
toggle switch and wire in the 
light control. A screwdriver 
is all that’s needed, accord- 
ing to the manufacturer. 

The automatic light, con- 
trol costs about §27. hard- 
ware included. Its available 
at hardware stores and home 
centers. Fur more informa- 
tion, write to Fill way Corp.* 
7K0 McClure Rd,, Aurora, 

m 



The Con-Elec SupersKm 
heater converts electricity Lu 
heal when utility rates are 
lowest, fluring off-peak (low 
demand) hours. The unit 
stores the heat in ceramic 
bricks and heat loss thmugb 
the sides of the heater is 
reduced by two layers of in- 
sutatiom Air enters 
through the back of * 

the heater, is 
warmed and then is 
distributed on de- 
mand to the room 



by a small low- volume fan. 

The heater shown. Model 
WSP Itfb, measures f5 !: j in. 
deep x 25 ’/L' in. high x 30 In, 
long. It sell^ fin- about $400, 
For more information, write 
Con- Elec, I (HO Troy Ave.. 
Fori Ethan Allen, Winooski N 
VT 05404. 



Can- Elec Superillm 
converts off -peak 
etectricrty info heat. 



Stain cover 



Haltz II, a white acrylic la- 
tex sealer, was designed to 
hifie stairs fmm smoke and 
water damage. Is. can be 
used on interior or exterior 
surfaces. It’s available from 
Fimtaren and Haley Inc,, 
2320 Haver ford Rd,, Ard- 
more, PA 19003 p in gallon 
(§21} and quart ($7.33) sizes. 
Shipping is extra. 



Haiti II hides stains 
from smoke and wa- 
ter damage. 



First Alert automatic light control features a 
built-in digital quartz crock and functions as a 
Fight switch, dimmer and automatic timer. 
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THINGS YOU 
NEVER KNEW 
EXISTED! 




_ i <m in i ±lt nH‘n| 



Pay For Your Hobby! 



wm w*m'*MEW 

%f J»i 3 Umtmi CHfmttOfm 



r*\ 

■ *A l 




Swift** dWr^JATT i^sim the Car; r^r fw 

fl-,no wJustu* /w fun and i AM-5^7^3 1 ? 

(PTjfJf. -IS9.S& £ ypf WWTPS EtfCTflON^^ 

f>#pr PA-b Swffffd OR S7.MG 







MORE 

PLEASURE 

PROFIT 

PRIDE FROM WOODWORKING 



The world famous 
Constantine Catalog offers 
over 2,000 items to help you 
BUILD, RESTORE, REPAIR, REFINISH 
anything made of wood! 



You can ruin an otherwise perfect job i( 
you're missing the right laol. pari, wood 
or finish. Wilh Constantine's 116 page 
catalog as your reference guide, you'll* 
be able to choose Irom ewer 2..000 
unique and hartf-to-fin-d items- Hems 
thal you need and won't find in your 
local hardware store or lumber supply! 

Every item is top quality, reasonably 
priced and backed by CONSTANTINE'S 
MONEY BACK GUARANTEE! Choose 
from ISO kinds of veneet 1 18 carving 
tools and chisels, 32 upholstery tools 
and essential. 39 clamps, pages of 
brass hardware for furniture and 
cabinets. 72 lamp parts, 96 how-io books, 
73 picture kits, 33 styles ol prgfinished 
picture molding, 200 sties and kinds cl 



cabinei lumber professional wood 
finishes, hundreds of plans for furniture, 
cabinets, shelves, toys. -.OVER 2,000 
ITEMS IN ALU 



116 page Catalog-Only $1.00 
SEND COUPON TODAY! 

$2 .00 refunded on Ht order. 



f CONSTANTINE Est. 1812 
1 2051 Y Easlch ester Road 
j Bronx, NY 10461 

j Send catalog— tl .00 flncloaod 


1 


1 




1 AsiriNrai | 
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1 




Portable Steam Claanar 

in GO WQftnd* 

CLEAN: 

Filters, 



3-ff. guarantee on lire boj . coHa. Us es *c 

u*d scjMp, pf^parm- Itmd. Wl P?0 tes Aioci 
pumc required on km *Jter pressure 

WEDCO UFA. IMC., 0*0. M-16 

P.0. Bo* D, SUO Wwl Brudwiy, 

JKktari, Wyoming KH»f 




MANUAL TIME CHANGER 

*.k vPHi C^-n iloi Mm thprtge-i mvhI 

dinwin^i ■w'di n-^n*-! In •□■-■ “-n- ikt4.M 

nr. Co<! O'- 

WIKCO INDUSTRIES, 
INC. 

IHfl7 HIP 

Hi ■.!+-- n.-iTi ■***-! -• .Ink rt AIM!?? 





.■L^urrNd chiK unique Tucra 4| 
Kil. ThOuUMk uHTHlK Land . 

girdp.ni'Tfi. *wu! 1 

raill iJCL ol l*.-1nn,'-m-*lF 1 J 

M'^i Dorr* K'n- I 1 Wl I 

Pt AtaE It I-U- -:l J Unm-BCi^. | 

I.-. .4 mpar> 3 i | i 5 JJ» | 
STRUCK -Kir, Dipt tvttf 

cirjftHflUH-:; mSCoM&.iv b.lfl^T 



Rid Your Property 
*%f Unsightly Brush Piles! 





...with the Amazing New 
SUPER TOMAHAWK Chipper t 
Shredder... exclusively from 
Carden Way! 



* Jf '■ ■ powerful Chtpp+f ...nand'tf& big 
branches up 5 a 3 ' in di ime I e r wi Eh fla&a 1 
1 If r s in *mcf«ni AA/*dtfir. J Jurng almost 
my organic m alter into perfect mulct* and 
compost ifiStanlly! 

*M**aMipn*fr fimww Com pact 

7 ways better tnan bulky "oJd-slyie ' chipper. 1 
shredders' 

'FrolifiinniiT Oiiaff redesigned sized and 
pri ced lor the p&mapwnft r 1 

details today! ^ tMclamtv0(t 

from thm mmkmra 
otthm Tro r .titt»THt*rt 



Garden W.yMro Co. Oopt, A 156 

irjjnasr 4 Bin Aw.»ro» N r uibo 



like this... 



Name 



AddreS s 

C<1y__ 

Stale ____ _ Zip 



into beautiful FREE mukh 
in less than one hour! 



VES! I watt i lohnD* mate abend me amazing 
SUPER TOMAHAWK ChifnlenShrwwfri' Pi* aw 
se*d me c tampers tie p a >a including pr^es models, 
jn d SPECIAL SWINGS- 0F f Efl T^h\ away' 
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BIG PROFITSi 

hi Steel From Homes 

OWN YOUft OWN SUCCESSFUL 
TRI-STEEL DISTRIBUTORSHIP! 

Wa make it easy with: 

« Low capital investment 

• No Inventory requirement 

• Distributor training & support 

• Substantial discounts 

• Single & multi-family designs 

• Low maintenance 

• Tremendous energy efficiency (R-30} 

• Unique patented designs 




TAKE 
OF 

IDEA IN HOME BUILD- 
ING. JOIN OUR WINNING 
TEAM TODAY ! 



Select territories now available with 
a refundable M.9SO Investment. 



For more Ini or mat Ion call 
[aOO ) 433-5555 or tn 
Tom (BOO] 772-5909, 

1400 Cr 'ascent * Demers, TX 

i MB Jut Higme Fl ai l veil 



Ti- Steel 

Struct™ 




Geodesic Home 
Kits. 



Beautiful, Efficient, 
Affordable. 



MunELT^v DUlTrl'S Stl'E- bOfftH klES fCl tCSS Ihan 
rftjny n*w hortw down payments. ComEfeseJy 
atom dibit; . remarka^ beautiful, .our kmwf are 
jL-i- irns-d lor a litatfra- of sov-r-gs. 

The moat energy efficient Ivonws on earth .up 
to SC i more lhan Everyday hnfne*. 3n 

COrYStrvK-cinn ^0*1* »re cut dmnulindlly using mir 
piYltfn-Irrl Huilding ayilem. iOur LfitS &q. Il 
riLiuv.- 'pjukdijE ib suit SL£jb6Q!) 

Disu. Liver all ibr rtwSrdi of Mon Irwtv 
Dcimei living «ilh out IDO page Color 
Caiaket and Plan* Book, ORDER TODAY 
for jual $6 50 L' nconditkioalSy Gvinnmd 
or your Money Birhf 



I 

\ 

I 

I 

I 

I 

L 



□ F’tra.a*- 1 mil m.y Lull ; iypy ij. 1 Mrwiiiprjy IV-m** 
■Carole? and Plrm i flri-t F.nc-lfM+d h-'M.LKi 

□ AJm fikahr Hnd flee [he MtT,r*p#y l^imn Bui* 
JJiwTUf ApprrrpbfK ftfamuBr Idt an eddlikiruJ 16. W 

Nawri# - 

Addnre* 

tily SlaCr-Zip „ . 

ScimMo: MONTEREY DOMES 

Dept. AO-l 

I7»CflHL«9° Aw. 
RKer^. L aid 92517 
TM-tfl-ftOl 
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End Your Lawn Mowing 
Frustrations Forever! 

Carden Way's New TUFF-CUT is the perfect alternative \ 

to ordinary small- wheeled mowers and expensive “riders”! I 

* FaSff to Handle — Big. ea.sy-rull.mg, powered wheels handle f 

skipes. obstacles and rough ground with 

■ Extra Power — No more annoying hesi- 
tation or stalling in heavy grass. 

* Faster — The wider 
mowing path and 
easy maneuvering 
help get your lawn 

in record time. 

Frwff me maker* of 

TkQY-BILT ' koto Titters 



Never ag ain afrujttfle 

with cheaply builh 
sn^-wheded 
mowm that just 
can’t handle 
tough jobs. 



Gndtn Way Mlg, Co., D*p1. A17T 

| 102nd SI * Ninth A**, Troy, NX ItlSO 

B YE Si P1eB5e*and All theeacittng rads 

| about l+ie T1JFF-CUT Mower. IfieiuuJLrig 
_ details on you r 5 m«ieFs and Special 
| Savings Oner now in olfsel. 

i 



Name 



Send for FREE Details Today 



Address 

fchv 



l E I BttG Cii'Oftfi kY* f \IK 



T Stele 



Zip. 



Popular 
Mechanics 
FILE BOXES 
& 



SEPARATE 

INDEXES 




JVo More untUty 
mhelvem or ma^tuine* 
tteclccd on top of 
each other. 

POPULAR MECHANICS FILE BOXES 
will help you keep your magazines 
end bookshelves trim and orderly. 

PM is now offering a sturdy glossy 
lacquered File Box lo keep a year's 
supply qf PM tBauee really together. 

With every ender you will 
twelve FREE ^elf-adhesive labels 
covering the years 1975 through 19S4. 
Peel ofT the year required and place 
oh appropriate PM File Box and 
you 1 ] I have a very valuable, convenient 
and attractive reference library. 

1 File Box, ? 2M 

2 File Boxes, 12.75 each 

3 or more File Boxes, S2.5G each 



PM Indexes for 
the years 1975-1984 
are here! 



Find the answers to your shop, home 
and car problems faster than ever. 
ThpiLsands of entries cross-reference 
the articles that have appeared in PM 
over these years. 

ORDER BY YEAR! Price for each 
index b $2,&5 

FOFUULM UCKAJVICI 

Box L014-, Radio i-ily St at ton, 

New York. NY 10151 

PofHilur Hefhuilfi |i i putbriUm of H»W 
i [SIVfrSKwi uf ENr HtttVL CwpuraLirxn 



i 66 
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Glove and mitten rack 



WOODEN SNAP CLOTHESPINS 
SPACED 4 T Q.£ 

7/0“ NO 8 
WOOD SCfiEW 



LENGTH 




S£CU«E BOAftO TO 
CLOSE r DOOR WITH 

MO. 10 WOOD SCREWS OR 
FASTENERS 70 SUfT f2 REOD I 



Children are less apt to misplace their 
gloves and mittens if they are kept in 
order m a rack in the closet* A board 
with snap clothespins fastened to it 
makes a handy rack for storing gloves 
and mittens and it aJ tows ai r to ci rcul ate 
around them so they'll dry quicker. 
Fasten the board to the back of the 
dtoset door with two screws at a conve- 
nient height so your children can easily 
reach it. — Victor LaMoy 

Dribbling coffee pot 




Coffee often dribbled down the side of 
my coffee maker pot rather than into 
the cup. When T was about to iosri the 
pot out s l came across an article in a 
scientific journal discussing the teapot 
effect/' 1 solved my problem by carving 
and sanding a radius on the square-cul 
Up of the poFs hd_ The surface tension 
of the coffee, as it travels over the 
curved edge, pulls the stream upward 
and outward, away from the pot, 

— Jerry D. Walter 




GOVERNMENT 

SEIZED PROPERTY 



rumii 

I fruv pirl-C 



KNOWN tECflft IflEfllEI 

_ £my H'rl ■ AulChmobii*!, Tfwoka, Y 

I fumNyu. SUiwlh Apeli **!■:*■. A TUi 

I oi fll-hl' Ki"ii «4- ! E*d In nirDlrilCl 

[ #• ■* X - Rh|R .1 Pip AmNnJ 

y #w\ 



»X*4»ih ' ■‘•{11 M MS 

^fhlTAir, HMib* U Til' 





BUILD A 8IKECAR 



* + + * 

NO LrSSHJf 



* * 




Air Command 

UllrAllglil G yf opiate 



* * 

* 

* i-A hour ▼ 

Vk»o|3*Sa ipifb Pi! * 
Spent* $? fltf 

AirComirijm^ J 

Hi Ti fltfp I BE L lt*r|^ MO^40W W 

*********** ** 




WHITT E MORE 

BOX 2065 EM, HANOVER, MASS. 02339 



MAKE THIS SHADE 
FOR i£H 
THAN $ 75.00 

Srnd SI. Uii lur uur h\y\ idijkpg 
Lri i,rji«MHd pUs-a MjppJirv 



HOPM 

Sr 



WCJHK W.T MDMI + Hll i 



■ DWPi 1 DriShlk 



ia 



f\J AT I oNal 



MWBTITUTE 



f n k#u." saw u rt. iirnivN m 'tdii 













^ J 








\ 







STAHT WJTH 24 221 w 
PRODUCTS! 

Me- ,, h i'hi li>> n*r nw ji ■■ __ 

I htb i:r ji>'Jri ■ ■ ! _|-_i j ■ • 1 1 E s- E a . , 
jrrc-l* nnn JSmn cjji pij -Hhili' Bg 
huu^Minn (jri k rniwllj W T 
WKiw I2 Vh _ 

:lii*tJi uiiIy ■S&-R3 m ii'pjrr 
OKIdnLiKVI. N** gusWJ nniinl ■ 
ruling ■Kjhfk ir.^jvjr^jj. & , m 
peril Tin yl illy lTuIy Mi+Urtui 
FjPf V«v *■! dmc| my Inin- 

rDn.j " i-piTk-i i wfY Cvs ckjr i 1 /?"; 
!J*«Os LI 5 HHH-JlW-ni^CtUA- 1J/I| 
■J« .r.(WJ*fFd«i Fk*W ’-Krfl fflj 
>Ji>t-Li v V'V 



B L. MiHmpar/Thw M+niAfl** G* 

-6100 V* ini Amt. Depl. S2251 
WDodFind H ills. CA 9 J 16 ? 9779 
S*-ad FREE flEPORT, 'Haw Eointpml 
■rnJ £jpa r : ' . Also kIujI FrH-Simpli 

lr-i:;ini i E vaf 1’ihing yoj tand m* \% mini 

io fcm> wicHoui nsWiB*lien. mi 

hw.‘ I Cdn Sldl I -B yrdl.CHljle hWTNF bjM- 

nuss ol my own 



IMPORTANT' 

Nciur uni tuft fnujt up 
pear tMlpw to qualify 



rw Ffg^ Samnl* ln- 
pofl Bm-dLifl at Jij^i 
W it tmS kmiwJ sup 
ply. J H^fpc (□ 

Ijinil my apyjwl to 

wir, ind urtc ONl. V, 
Ffoe S^itipk- Impon I 
hJtB JiOl prsvi^vtl^i 
ruqiFWEtd 1hn Fi n 
I im o u *r i 



•SAMPLE IMPORT FREE!: 

* ..jnd fll tell you fiwtlv howto turn il into big money! m 



>* 






ri.. f - 1 " • 

ts a Ph s < ■ 

t j> . -I 

& 1 ' 



‘CLIP-C&UPON. 
WAIL TODAY 
rut *tl IR 
WALLET Aft 

RIMirnLJfA 

QF B-IC 



ft L WELLI^aEfl - -.'i- ■■ ' i - 

■nlrrniilM™ll T^' , r | - L<1j ' ° : " ;l ' M " ' 
PFri.Ur-i. Co i ■ ■ 

l^b *«r,. PK1 l™. 111 |ri 'H '&'*" 0 "'= ' 
liin ihjniiyrt Fnv l - r - r ^"- rl " |,,M 

■Il h*H» TW LLl 

k.l CUii|XI n 



i prfrt raw 

mu rnY (ldi'piwl - 

nr Ffi^E REK>P 



LHh 



_ — — K _ FflOFITS 

Howto start your own big profit 
HOME IMPORT BUSINESS 

™ rrfi WYPtAN STARTS YOU FAST. . .Shows you howto 

S®! Buy Below Wholesale 

MEN - WOMEN^.Tum Spare Houn or Full Timi \mo INCOME ! 
CU-ScgvEU FHDFIT5 OF IMPORT I My Jkmic ftEail 
DrJt'i rmpcHl. (lusinesi IMan ytwr e wr y sltp . . . 

il. is based EoUlly qji my jvrsnruE sue^ess. Showa hciVA 
i li Ul-u. 1 liire^t jnd clli ^sut costly miiidkawn. .so y«i 

liL’L’p jll 111 i: J Llik the "lurd J pu . , 

h irave liniif I lie ^mkl lu ilmJ Jjrilinf "firsl dime of- 
JL'jed" Jie^ iinjaoTls- Tlte KEual sample I ^illsend you 
I ref h lypifiL of niy imporl Llswofverie!;. Vou ean pick 
.i n J eh erase Troin mow Ihan Z4.UOQ pmducls. Deul Lit 
uiTe proA.liiel or 1000's. Hrayhi'lo* whokuL 
YOU CAM START IMMEDIATELY, t uirurt^ fnM 
DTt'iiihi'-rship in exLJuu^e liii.-i jijmois.iJ Tr:ider> nry-i'ii- 
/jciim jil>lu ill I j, puc^ \k-u m direul tom [at II with 
MiiiplLuxs Lihtisid. I shiv* h<m to operalf lliij where. 

-^SW. A £ L- ai 1 1 harntfr Idfitl for spaa 1 - Lime 3LLi-st*and.'u'bJ'L or 

_J ryti^mehE huiMiwsti. My Teport. "Mow lo Import aihl 
Esihiri" el-IK hiaw Ifi Jo il No cibltpaiion No salesman 
u j3l sMl t'erlrr'ieule hrinjis your tree ft sample imporc 
:inU tfMtn'thJmif etw. 

UMLkEUEHIlL 



Lriin \ 

i Hl dfTi hi 
^iKiMFr 



*1) 



si * vl : 
ue Cb ■: hi 



blu.p-ri ■< rkr 
■Ot 'upn»Hll 

■diLBLiLl ^Lk, 

W<S 



KtKK 

^ Mn t** rw 
N4f f<"*mnn 

^1.,,. H | 

■**“** 

MHO'i morn dtU-luig prPikJCtS 

yw dEituT DlfifCTI 

i_ . J ■ . i „■>- . 1 1 . y I « l.> m*i -r.- on tnna 
L-' -rduii'. ih unlnLV c 1 ^ v ■ IA-R.T 
■ .iiT fkP.A Unnr--ly rac-B-fi i^angi 

PrttdUEl TPIl Ll> LSVr rU>l I r tl-1 man 

moaiJY m| Llnj auniwAi 

PERSONAL GUIDANCE! 

I [tn ... -j ^ y»u my pputal '-no! "■b-.Ij arlv ■ ~>wL 

I r. '-Tc-m-b'* 1 1 ivp-j'*) “.'wd 4vn Htw^nkpi ■«!■ in* M't 
Cny*irw. ^Bu tt-PI HiBnlH I li 

T«1 talitl ■ 

Avwi'f i h-. -i.. tA 



g clTV 




30 FLTdSH 


7 ifi 


ttzmw ii il 


i.i - " i' b 
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3-WEEK HOME TRIAL 
MONEY BACK IF NOT DELIGHTED 



fjeaktfiroi Oflh 

For Suburban 



At last! 



ADDRESS . 
CII¥_ 



STATE 



ZIP 



Now there’s a 
tiller/cultivator 
exclusively 
designed 
for small 



backyard 

gardens. 



I D Please -send ma InFofmation on the Mantis 
TH WCultfvnfcK urdyOur Spring eorttii, 

I NAME 



Mo long rr do you 
have To choose 
between a yank 
you-along front-tin* titter and a clumsy, 
hand-to-guido, expensive mar-tine titter. 

Mow there's Mantis... the 20-pound 
wonder that makes every gardening job 
a breeze! Mantis starts with a flick of the 
wrist . . . turns on a d ime . . . weeds an 
average garden in 20 minutes, . . and runs 
all day on a gallon of gas. 

Mantis tills a full &' deep, or delicately 
cultivates She surface lor precision 
weeding. And, because its so easy fo 
maneuver, women love Mantisi And lots 
of older people {many of whom had al- 
most given up gardening) find Mantis an 
absolute joy Tm $2 and I Simply couldn't 
garden any mom without it. . . " wrote W. R. 
of Russak Kentucky (and its 3 sentiment 
we find again and again in letters from 
Mantis owners). 

The secret of M antis’ success is its ex- 
clusive “tineteettr which spin at 240 revo- 
lutions per minute {twee the speed of 
most tillers). These tine teeth cut through 
soil weeds and tough sod like a chain saw 
cuts through wood. 



Mantis is so easy to guide that you can 
cultivate right around plants, along crop 
rows and up tight to fences., without 
worrying about running into your growing 
flowers and vegetables 
And, with its easy-on/easy -off pre cf- 
Sktn attachments, Mantis quickly be- 
comes a Flantm/Furnywer ...a Border 
Edger .aLa wn De-Thatcher and Aerator 
...or a superb Trimmer for pruning 
shrubs and hedges. 

Best of all, Mantis costs a fraction of 
what you'd pay for a big tiller! 

Get the whole wonderful story on the 
remarkable Mantis. .. I ho little machine 
that has made gardening such a joy. 



EARLY ORDER 
BONUS 

Get a FREE 
$41.00 

(It you hurry) 

Cuts beautiful border 
etfg*s along drives* 
walks, end gardens ^ 
for pfotasskwialiy- " 
landscaped Ikiififi 






Hh4i Manufacturing Co. 

l*Sfl County line Rd. P Dept #21 
Huntingdon Valley, PA l&OM 



HINTS 

FROM 

READERS 



Paint roller cover 




If you re working on a paint project 
that Lakes several ilnys, using this 
t oilcy cover eliminates the need to clean 
the roller after each day of work, Be- 
sides saving time and paint, l he cover 
alsn eliminates ihe j chance of the filler 
IxM'uminji uversatinated with water if 
you' iv clear in jr ofT latex paint, Or li 
saves the excuse of using solvent to 
clean nib base paints. A length of 2-En,- 
ilia. plastic pipe serves H cover for 
stand an I -sized paint rollers. Cut a sec- 
tion slightly longer than the roller, then 
cement a cap onto one end of the cover. 
Notch the other end of the cover and 
another cap to clear the ha (idle of the 
roller. Slip on this cap after the cover is 
in place —JoAo l). tiilthtyn 



Chain saw oil dispenser 




Z 



Ret luce the number of items you have 
to carry to the site when using your 
chain saw, Carry your oil in a liquid 
detergent container. You won't need a 
funnel or a rag For cleanup. To open the 
container, hook its spout over the Eip of 
the saw's oil filler hole and pull. Close 
the container by bumping the spout 
against the other stfle of the hole. 

— Ai Muntinko 
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OUT THE T GO AT ONLY: 



INVENTORY ADJUST- 
MENT BY A MAJOR 
RADAR DETECTOR 
MANUFACTURER 
REQUIRES REDUC- 
TION OF STOCK. 

now author* 
Uwd to liquidate limited 
stippfy of Radar 
Detector* a ( HUGE 

savings! 



MORE RANGE! Superheterodyne selector is extfemely -sensitive! 
II detects irinp signals more reita&l? It even picks up the 
signal from pulse ndir hind pm! 



COMPACT] Mi 3ft" x 1Vx3V 



MOPE SELECTIVE! False alarms are reduced toy nauemt band- 
widih and video signal processing. BuiH-in dielectric Jens tor 
additional jensitivily and false alarm proieciion! Horn- shaped 
antenna aids in 'pulling in H radar signals, 

3- WAY SWITCH! For OH, City or long range highway use. 



GGUSil AUHMg! When radar si goal is received the red LED wH I 
1 1 phi. and remain "ON' uniil radar signal is below dgiec table 
levels. Buzzer is heard when radar signal is detected Al long 
ranges, the alarm sounds wilh a slow lower lone which in- 
creases in rale as the radar source is approached 

LOUD ALARM! Warning signal can be heard *ven above noisy 
mad traffic. And thal'S VERY important Id you! 

NOTE; The unit may either be dipped lo y our visor, or attached 
10 the dash j hardware included) Also included are D.C. power 
(lusedi cigarette lighter plug and insiruction martuar. 



Manufacturer's 
Suggested Retail 

*239.95 



Eitnowb 

SUPERHETERODYNE 
circa Hryl 

Prana in lab ksb It 
b* » (m twn 
BITTER) than models 
bf Escort, Cohn and 
WhistiRfi 

$0 why pay up lc 
TWPCE ai tmth 
fw tiwiriflirls 
whan yea tin buy 
ear Interfile hy 
0W at aach a 
lew prke? 



One of I** Sftifllfeafp 
most sensitive and mast selective 
radar detectors in die world l Superheterodyne 
system Is superior te rra/i-3 uporhet units in seek- 
ing out and afedfrrg you te police radar up to 5 
miles away . , * around curves or over hills . ft's 
very reliable for over -the-road protection/ 

Whai an opportuniiy! Our special arrangement with tlhernan- 
ulacturer allows US IQ liqurdale this Intorsi ale Radar Detector 
by Fox al about kill what you'd normally pay Ipi an Escort. 
Whistler or Cobra with comparable sensitivity! 



One Year Limited 
Factory Warranty! 



ViHd 

whom 

protiibiied! 

bylaw- 



WHY IS THIS NADAR 
DETECTOR SIS GOOD? 

Puisne radar devices art- rfrfcHtCE&d 14 
I'ivd fraquencieE. 10.S25GltE \X 
bend I end i*i$oGn£ [K-bsodL 
bath nl which the InleritaCeby FOX 
mart* you fcn. Hub. tlhflrfl ar-n at I«u1 
few d iderthi lypda tit r-tidir Gi*vi le 
police uui Spftmi ava very easy in 
d4i*£i. &# They em<T 4 tirong. con- 
■■nypu-i. signal Othgr* a ha vary d if 
1»uvn 14 iSelc^C w.Bh t>>ny-tin rirjrijjil 
radar daloctnn. T hr sn are Ihe new 

h^nd.hutd rfrilAr i]ijriH4n(J 'hf poh« 

uni v when Ihev a r « eElemplPig ru 
Cl DC* a SUifttlCHlrt Miublul This TV [Ml 

os siyuai i* Fegie CRi-4'd on in* \niv- 
slale by Fn a by buffer and LED in- 
dipplQi- i nnq br In hi you are clast 
frlbugh 14 Ihfrl r*dar 



MUST LIQUIDATE 

AT BIG SAVINGS TO YOU! 
Interstate by FOX 

Radar Detector 



RApAA DETECTOR COMAARESQh CHART 1 
jSop-sitivilv me a ki red in dCM- sq cm J. 

K Band X Bina 

Inlarstale i Highway* -1(13 

Eicarl jHiflhwBy^ Id IP? 



*119 



Wh.iiiw rf iitflf om 

Cobra ptitf myl 



-TOO 
. 94 



J Tfrsls iH?iidLH::i:-:l III SLilufd *fiCt wiCh iFl*jiCr'y 

jiandird procedural m ih* Fm Labi, hi ole that the 

higher Hi* nrngm tiv-n nmiribnr ihn gm*Hr it Ehrturkrt'l f 

Ififllilrii iCV | 



CnidiL tMrii cijaiamiBi can arda* by phone, 
hoif'iodtf. 

7 days i «**k | 



EB 

Toll- Free: 1 800-328-0609 

You? Ghart n weluo™' 

Hn dalasi ai ordaei paid ty chock 



I 



CaO.MeBa Direct Miring Cqrp- 

Aulhorised Liquidator 

1 AFiLI-Fj iRlJi Avhi N *MpJs MN 55441 -2137 



■ T07 Uotn H S05-5Z999 DQ 

101 Bales □LNsidecunl'nwilll W S ta i^ecul 

■conodiDHT Please call pr Is inqiM* 



CO.M.B. Direct Marknlirog Cfrp. Item 

1 4505 2»rh Awr N Minnaapelii, MN fiE44t-3397 

Sfinri Hwdflp DaucuiHf > sum H- Wt-ejasa-oa IE A 1 1 3 • *. II 
filui t3 FD each *or stip#. hantfAeia. ■|M4nn*Hiii r*t#danu add AH 
talaj-lai. jirlh>w3 A weakilurdfllrvary Sarrv. noC.O.D.orBvn- 1 
□ M* chKt ?»r m4h*v *«l*t l« wu_’kii*di i Ho iMaya in peocefaing 
rxd^ri pood by chrfrck ttunki to TcteChecii i 
Ctbhaga. I i MHiorCarA, □ YlSA - 

A Ctrl ■ — tap / 

fLEAtSE PRIAJT CLEARLY 
f#*m* - 

Addtesi 

City 

iiata ^IIP 

Pfwne L 

Aign Here 




Ca&e&iA' 




Rods . . Reel^ . . . Lures . Boating 
Ca roping , - . Outdoor Clothing 
Hunting ... Gifts . . . and Much More. 



FREE 



CATALOG SUBSCRIPTION 



I Mail today to reserve your Sprang issue 

I 

| - j j i,j 



I ci" 



3TATF 



ar . 



{CMefo. 



a7M0i- 
Sidney 
Hebratha 



z) 



BUY ONE AND WE’LL 
MAKE YOU AN 
EXCLUSIVE DEALER * 



6- wheel 
driueATV 

Antp/ijb/oi^ 

2 and 4 passenqer models 

CaJl toll-free 1 800-255-2511 



W and Alaska 716-8S5 -22.26 Collect 
Canada lol-ftee 3-500-336-0012 



Recreatives [ndus&i^s. Inc. 
6Q Dbipoi Street 
Buffalo. NY 14206 

a rf ihi! Wmlofy jTjL 1 a open 



U< a Laga l 



INVESTIGATOR 



NiSt-snwid r shortage qP trainafl leq^i inu^stigalora. Han-y 
*am JM.-MO to SM>.000 i year Mon and womeh full or 
PB.fi ti-mp £am ^hiip you learn al homfl S»jh 3 name, ad- 
OrtM lor Ifflfl D|lffeOl1uni|4«» booklet 

CtunmurcLal Technicpl In^hluti. D#p1 110-016 11 
iMGCsrtfinal Dnvff. LUMe H J OF 42* 




BUILD BIZABRE 



E.T. Cycle 

- IF JUtia 

m' 



5.W. 



POPULAR MFCHAIVrCS » JAMLW 1986 



369 






Tty this all-new 
PORTABLE POWER 
SPRAYER at youi home 
for 3 full weeks . . . FREE! 



You'll find 1,001 uses for She versatile 
Spray Mate: 

* Fertilize your lawn 

* Eliminate backyard mosquitoes 

* Spray fruit trees 

■ Kill wasps and hornets 

* Disinfect swimming areas 

* Safely spray vegetables 

* Control Japanese beetles 

* Clean out gutters 

* And, lot* morel 

Spray Mate pulls along easily on its 
two big rubber-tiled wheels. A pistol- 
grip wand shoots a jet up 30 feeti The 
big 12*g&ffan tank means fewer irips 
back and forth, The iong*iif& b attery 
and compact electee motor run stferrf- 
ty for hours between charges. 

This remarkable sprayer is available to 
Popular Mechanics readers on a FREE 
3- Week Heme Trial (for a limited time 
only!} Mail coupon today fpr the excit- 
ing details. 



BONUS EXTRA: 
FREE BATTERY AND 
CHARGER 



MANTIS SPRAY MATT 



Si 



HMCounlj Linflnd. Dflpl pi SQ 
HgrMinfldO nVfl*ft* ' 3 A 19QD&?975 

□ Rls M derail an SPRAY MATE FREE 3 Wc*y 
T rifl, *nrt Fflft torn*; 

Rama — _ . 



I 

I 

| On, _ 

L“l 



Address 



.2ip_ 



TURBO MOTOR OIL 

Turbochargers work hand, run hot. 
Pennzoii FZL Turbo Motor Oil exceed 
API standards ar>d every automotive 
engine manufacturers requi rements 
worldwide. 

Run cool with Pen moil PZL Turbo Motor Oil. 



ININ 

TO HE A 



DENTAL MECHANIC 



A SECURITY PRESTIGE 

m A Irun Hi kh tP*r ? -Hi*. -mmhm 

tTWHI. P'I|*TP. |lrlilcF«nrh. Hr DfaCil Me- 
rli ■ mTt hr RwnElflli, UcpLftl l.iln- 

Jr Tiidrln ur -;p-rn j«iur □ »■. ih'n>. fri-ll ■>* 

J Ml ilntr. FLHJ. Ofttni'M^VT II F AJvL* UV 

I'k.lLJ AIJi iNlLL'DBD WITH EXWIISE. 1** N 
LH | . . r. . kl.^r T»rm«. Wj-LIp fw I'Ll h L BuXHi 
III. ■ rurrir lIuLi n»l ■- 1 ^iiIjm^m.. 

THE M E CA H A 1 1 JtHDOiS IMC. 114 1 01 HU 

m h. mi si.. u*it. pmiii mm. t ti. tub? 





$1 .50 

From a tuol btnt to a storage shud. a dull 
cradle to ^Jass cabinets, our catalog has 
plat™ for you in the&c areas: ■ Fime- Furnilure 
* Stnragy Sheds ■ Kids Shift ■ far Ybur Work- 
shop ■ Leisure Time * Outdoor Living 
Plus, chnow irnrr hundreds c:«f reprints 
and book*; on car rare, home maintenance, 
boating and mare. Bend foT your catalog today 
and experience the excitemenr that comes 
tTL3in building it yourself. 

TO OHOER Send your name an d addrets 
with chack Dr mooay anditr, to: Popular 
Meehan \t$ ¥ Box 1D14, Radio City Station. 
New York. NY. 10101. 



TOTAL LIQUIDATION 
YOUR CHOICE ANY 
ITEM ONLY $14.95 




♦high pressure engine clean* 

*ING GUN USE WITH SOLVENT, 
♦GUNK. SOAP ETC. 




s 14. 95 



*AIR OPERATED D A SANDER DUAL 
^ACTION WITH 6" PAD 1 YEAR 
►WARRANTY 



► 

* 

* 

+ 

► 



-a 



*14: 



95 



JlO PIECE 
iSET y," 



CROWFOOT WRENCH 
DRIVE LIFETIME 



♦WARRANTY 



95 



| Mtu4U *M! 

59 PIECE TORK DRIVER SET %” 
♦DRIVE WITH METAL CASE GREAT 
JFOR GM CARS & TRUCKS 

JBONUS ORDER ANY 2 ITEMS OR 
JMORE AND RECEIVE THIS 2 PIECE 
♦SNAP RING PLIEF SET FREE! RE- 

♦ TA1L VALUE si 8.95 ^ 

♦ rn — REMOVAL 

♦ *** INSTALLATION 
►does Internal & exlernal snap rings 

♦TO ORDER CALL TOLL FREE OUT- 
JSIDE CA. 1 -800*423-7899 INSIDE 
♦CA. 1-8QQ-B26-7019 
♦OR MAIL COUPON BELOW WITH 
♦ENCLOSED CHECK, MONEY 
♦ORDER OR VISA OR M-C 4 ALL 

♦ORDERS SHIPPED WITHIN 24 HRS. 
► 

*dl6ek enclosed Q charge visa |~~| m-c 

+ 

► 



jaect. V 



^expiration date 

+Nam« 



►Address 

►City 

JState 



Zip 



Jphone # (- 



JkquanL dfrgcTio 



engine aim 






14 95 



d-a sarder 



crowsfeei 



lork set 



S.yfc !2JiL 






14.95 



14.95 



Ca residence add 6 v% 



shi pping & handling 



300 



l&tal 



► 

► 

* 

► TOOL CITY WAHEHOUSI 

; 14136 E. FIRESTONE BLVD. 

♦ SANTE FE SPRtNGS, CA. 90670 

► 

* W ►***+* ****** fr* ********** ►* 
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CLASSIFIED 

ADVERTISEMENTS 



Sophie Graficrwicz. Oas&ifiQd Sales Manager Dorothy Mcrian, Classified Service Manager 

Rato; SG-7Q par word pAyaJttl-o In advance each Insertion. Minimum insertion ten words. 

Bold, face capitalized words — $1.00 por word additional (First word sot in Bold Face at no 

extra charge. Zip Code Free.) Centered Headlines in All Bold-Face Letters — $45_DQ. 

The next available issue to place an UdvertiSatneni in America's No. 1 Classified Section is MARCH The closing is JANUARY 3rd. 
Send nemiBaiica payable end arder to Popular Mechanics. OasikfM Department, Wost 57ih Strwt, Now YorJt, Nw York 10019. 
Please Indicate Heading under which ad is to appear. As e consumer service and in cooperation with our mail-order advertisers 
who use post office box addresses for their convenience in handling your order, Popular Mechanics 
maintains a register of such mail-Ortidr advertisers containing their Complete names and street addresses 
Advertisers using P-0 Bo* number must furnish complete name and strew address for our records. 

To avoid delay in the publication of your ad, please send samples and descriptive materials with your request. 



PUBLISHER'S MART 
BOOKS * PUBLICATIONS 



E IfOlJ lAed G» tan boo*. ybu'B im the Nnw T«M flan*. 
Caitocm dusl^hcns pipl.m ’N: TM-Sfeta H FYogiam 53.95. 
5*v*n Suns pLitiltnlHjni., Ltapl TBit >3, P.O. B£w 773, 
Fftirf*tfd. IA 53553 



HOW TD BUDGET. Efiiy. EBfcieflL have money. Booklet 
$3.00. Budgeting, P.O. Box 662, E& aeons iH»id Quebec. 
Cenaoa M9W 5Y3 



FMEFlOHTERa Earn £30.™ ■ Leam h ow Send BASF: 
Ff l, Do* 403. Alpine. CA 93001 



SAVE lin t Ol UMlarv 0ft yOur phona till ovary yft&/ Com- 
pleia dicai'a dt. which fihoras lo i>jy. prone services long 
diiUnCo earned a and nwi! Fully iiiustraled boon £4 00 
H OVA Entarpraei, P.O. Box WOO, Tremor. HJ 03650 



SECRETS mated m book "G™ Wn*« Yw Slro' . 
13.50, C ft W WlBAfirtirfl. Oepl PM. m$ Vpidv*. 
Atklwe, TX 7K05 



AT UtBTI SECRETS REVEALED 1 Oat fld ul roaches 
quickly and save money. Brand new illustrated guide Hew 
To Ekrmnate fto«h&g WKbcut Hirv-g An Ejtonmraigr " Wm- 
tan bpci illusiraiod by hcarmed, pioi«fikv:al edeimiMtor. 
On fi 110.00. Money-back guarantee. Order your copy now! - 
Kruse. Dept FM1, 136 Momsm A vs.. Ml FNosp«t. 4 
60066 



PUBLISH yt iur bocW loin Our sueceiilul Sulhiri. All Sl- 0- 
ttm tmne*d Pubflrty, advertising, baauiilul cooks-. Send fcy 
lari-Mlad booxlei and tree manuacrlpl report. Cajfton Frees. 
Dept PM ,11 West 33 Street, New York lttHl 



PUBLISHERS 1 OVERSTOCKS, BARGAIN BOOKS 3.000 
lilies, ell eytyeg& r free celalop Hasmson Box 15-A» Fans 
Village. CT Hfti 



SAVE on pmrt? fer LawnTnwurs Mirtfcikei KZWS, Chair- 
tews, Small Engines. THOUSANDS Of PARTS. Sand 53.00 
to Catalog Sav^ Parte. P.O Box 331. Somerville. Mass 
03146 



AVOID RETIREMENT HEADACHES? Pont quh inai .=o 

until pnrtdpmg which cart make i-g'i'cnxinl miserable; art ski- 
lled. Ju« -published boe*dei ksis problems, Bokwona. Sard 
$3.50 today. EC Fublicaitcms MO VaJteyboofc Dnve. Saw 
Sprang. Maryland zoso* 



TECHNICAL BOWS Many subseds CMabg £2-00 Kp<hs 
A Company. Boe 796 5tSito*i "A". Scarborough, QnUrig, 
Canada M1K5C6 



BREAK AWAY FFbQM TWO FINGER TYPtHGI N tew meth- 
od Im PC, WF And ryp^nifri keyboards. FREE DETAILS. 
Sand EASE. New Stan, BOX 7446F, Elmhu'Sl, NY 11373 



I EARNED $40,000 yearly *i 'lee lan&e truing For prool 
and my me^hode. send 110 Id: Kan Kelley, Box 359 sC, 
OeartMm. Ml 40isa. 



AMAZING oflet. Be ybuf own bras Operate your own pror- 
■tatHe business al aohh free derails. Guafanlead Wnre 
Idday Let FansHrOwl PM 1 H nfid Seabreeze Cirria. M#rnn 
island, FI 



MAKE ONE MILLION DOLLARS In Baal EsWSu sladirg 
wtrti no cash 336 p»ges Send £FJJ Rgyal Impgdt. 
Wplden a„ T«n«Jk s m 0? 6« 



PqUCEUA-N rwaaxs mm lp tnri HiKjc mAeft. CentKl J. 
Howard AwocialBi a. SUSuITvt^, Outers. L0H 1LH. 



SAVE MONEY! Send 15-45 lor brok OPSCnQihO W* gr 
w*yS Ip ruduce arwgy oMU- FI BA Bom ?31 P*kH Part, IL 
66464. 



SELF-IMPROVEMENT BOOKS, FREE CATALOG. Sleen 
Futilicalksrtt. -300A HUtreri. Aflocna. Wl 54 720 



FREE CATALOG ON HOW-TO SOOKS; O'Neita 
Qrder, PC Bon 173, Sion* R*a*. N.Y i^6a 



THINK AND CflOW RICH: Th» se^r ig suk*m E>dgr 
nipw, mpney h^k gijijranfleed. S6-94 dWC*- mgnty pfflar b> 
a?W Co*4i Gift, IJ5 FayadPwirtfl Road. Detabyr, &S 30030 



POPULAR MECHANICS ' PLANS AND IDEAS' CATA- 
LOG tflTOO - Hundreds or ideas da wortsbep precis 
piBPislpf shop tools, sigrage houses, toais lOrntbra, Igys 
lusi about everyeun^l Send 11.60 io POPDLAfl. 
MECHANICS P.O- iOR 1014, RACK? CITY 6TA„ NEW 
YORK, N.Y. 10101 



CATALOGS 



MINI CATALOG. Shop m cdmbrt el ^ane ertn ih-s nea' 
unique gjh rieme el LO'H PRICES. Fuah 51 00. SGS. 6313 
Chapel Vww Lane. Gin* Heights. CA 46631 



SHOP FROM HOME. HOUSEHOLD. PET, FROZEN 
FOODS. Dip Iteffifl. HtmJlfi, Beauty. Be^eaptiS, Laundry 
prcdurii. Calabg Sfmd SI. DO. m&t',BQn 16 2fl, Fut Lae, NJ 
07034 



FREE lt»: cateiog Tooikne. Bi? New var< Ave . 
Manmaburg. wv 3540 ' 



FREE CATALOG ■ BEST IN THE INDUSTRY 
A COMPLETE CAMERA STORE t H A CATALOG 

ONE ol ihe World's GreaL Caialdga. aid n ia fheiegrapnie 
Send to Porter' a Camera Stare. Inc . Be* 63B. Sept. PM 
Cedar Falls kma 5051 3 for your f- r oo Copy (U.S. Only). 112 
rablod e-ze papaa lined Art* 4,000 derns many ul t^em a>c-y- 
s^e and vary LtnuauM Rug popular brand camerat. lerieas, 
hash, eir . at discount ppces Huge muemcry. leal service, 
grtar ps^kaging. Ypy myrt |h rt Ip 6 bI4w il Order yggr Fr^n 
cvjpv today. 



AUTOMOBILES 



FINE TUNE YOufi AUTOMOBILE" IncraaM pEddrnarce ' 
tEr-i ic 'ciio^ manuaJ £10.06. THERMOTUNE, Bo- 1695. 
Cambndge, MA OZZM 



STOW-A-TDW ■ CtanpKl, r^*e^4bta l gw line. 5tdr* in 
trunk dr gkrw* cpfr^fflrlmHrt, -hpnkg m sw^nd?, ilranggr (hiin 
greel, Cdn lilt 3 lens, akcandx U Haai lor rt-nergennes 
524.95. P me belt Eknrbulorg, 211 Ncbeeae Dr.. Slidell, La 
70460. Sahelaolira guaranteed 



EPEE AUTOMOTIVE SECURITY CATALOG: Largest 
ftalecimn avajlAta. Dc-K YdltmII Pignrt, Jilrims, iipod 
hx.k-5 giess delectera Allow 4 weeka Immediabb Dt -very 
Send $1,06 Aulprrahre Secunfy EquipnwiL Depl 3, P.O. 
&ji 33?, Piemvflw New York i li&oi 



FREE &A5 MILEAGE! AT LAST? SECRET REvEALEPr 
Send Ji.06 A eol f Hrirwid stamped envetc^e |p- Mileage. 
S-100, ROB 563, Lake Chart*, Ll_ 7(W0 i 



0LP CAR FAN® - »yb«5i b* in HEMWIHG1 MOTOR 
«f WS. world! ^ bid m marketplbt*. Harmnci nas 
gvtr 360 ]>aga± ul ade each month, crammed wdh ttvoubwidG 
or old -cart Idr sale — plui pails, iHarariure. recloraldn iupf-es 
and more. Only $16.75 try 12 gam, Mue-e, Subscribe to the 
blble of old car collectors today Sent lo Heovniigi Mtfw 
Nawe. Dejjfi. 6i 16 . Bpk im. Bwiirybn. varmorc 633^1 



LEARN TNI SeCHETS-oi buying and aeiing tan Irani ^ 
deelv w-1h U year* tKperonce 1 F-naliy avaiia!>e twb valu- 
able books How To Buy Ywir Me* O' Ltaed Car Guide" and 
How To Sell Your y»d Car Guide " Abfbtu«?y guajanteetf 
lo put hurdrebs m ycur pockei i Ru*h £4.93 fer e*gh ea^Juawt 
book to: ^man Fmerpns*i. WH-2C4 &W. D*pt PM1, Apt 
iCH. Lyniwood. Wp 903K 



RAplATDfiS: &»ua by ^ twin*- instruction bort- 

lei with onJe ing inSLrucbiriS fer coral and Huppkea $5.95 td 
AmRfld. RFD 2. SO. Faria, ME 04251. 



206 MRU CARBURETORS. FACT or FRAUD! A W .wgn 
SPECIAL REPORT. Fesanafling,! Inlacmaliysi Only S60Q 
ORDER TODAY. Special Report Depi i53A. M4 S«n 
Mh^uel, St. Chari eg, Mo. 6330? FULL HONEVBACK 
GUARANTEE. 



MIDGET CABS 



SIDEWALK CLASSIC. Lbflk* *nd dlrvf* iA# a raa. dflf. but 
(ravel® at e eara 6npn A bade labdc loo. learner dashboard 
strap! end gat haffeli^iC! qrvt the legk. bl lift Pp*h rbid!l»r. 
5. a volt auio gen^afer sarves aa a maint end 1 3-voti aledncid 
gyileTi wtlh buih in beftery cha>g*r runt I ha ^ceewieB 
Ma’.es an ekoeiient gifl tor ertd or gra^dnchiW PL- 1 337-96 #5 
Sendorda^to: Popular MecFiam. P.O. 6dk lGlA RkUp City 
Slalion. Nay. Yon;, NY lQifii 



AUTO SUPPLIES I EQUIPMENT 



alternator Gn iw RecgiMng b^sk. p™. 
Hedelund Engirwing, Bd^ 3W4. Lee V*q*«, NV Hi 26 



PART'S: Amy Jepp and iryck. part? Sf*" Parti A 
Equipment Cu P.O- SPi 751, Lexingfeon. Kentucky 
16567-0751 



IMPORT AUTO PARTE - New a -id Remanu^adured at EUr 
gan Fr ees. Send S2 DO tor catalog. State v«ar. May# A Mod- 
el oi Car Same day service. Soch-A-Ctoer Boa £333?. 
Rochester. N.Y. 14633 



CARPS TS, top , shpek*. wepmidh pw« toe an cars 1 935- 
I68fl. Free K«hv Autn Ppodi^ii. JflP Monroe. 

Bodfilor. Ml D7CMS. B0Q-526-’;iM6. 



LET'S Turn American A-ouivd P error license frieleg, David 
Roy. P.O. No* IQS. Andarsarv. Inoana 46015 



HEADLIGHT REMINDER, wans Vcm WHh A Ldud Buzz! 
Avbd CbaUy Banery Drafe. End Ftuairelidn! Eaty, Botewdnv- 
ei inau-lalian. $3.95 Bramble On., lit DoAfiery, BrocMon. 
Miss 03403 



UTTER MILEAGE Plini fe^rtion Pylwr fer Ovyater 
Siflni Engnes iP73-t$33, GMY 3 W5H980. CLiaran- 
iMd $3J.5Q. DISCOVERIES, BUe T90, Kaitii, Hi 66734 



JUMPER C*J*rt Phjfl In. Ltfhter To Ugbfai So Easy' 
51 1.66 Ea. 3 For $30.00 Cftbla*. B*r 1366. UniOfL N.J. 
DTQfil 



WOTALOY Rm^ valve Job Yttm Drrying. Guareniaid 
S&6S teo $17.56, postpad- A^rto. 34® 1, Ban 

Frftncvsg. CAS41S4 &ept A. 



tContlvhiail on ntki pafa) 
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AUTO SUPPLIES £ EQUIPMENT 

(PfrrrtlFHttd focun pj^caqpny pnge} 

ORIGINAL 6Qulp™ni fiwu/ErcRirpr ((JEM W ‘ dLrihtodGd 
debtor only f parh, and wi’-irasspn**, :,d hugn di*ibuiKs \tn 
BMW. Norite. P*v*ctwj«ALKfL Saahfi V-efwft IT 

IL^toniWfl d&flJer hsn ft. Chp-I mKHjM. 4 I |tfr*S HP to 75^ 
l» 54 -' Mii^h u-rvu.-*^; KnrtfeL jytots. Call ter qiX^Ca. Oto^r hy 
ptxjne NafwmU Tampans idOS.i 996-3270 M -F_ 9-6:30 ^Cd) 



MOTORCYCLES, MOTOR SCOOTERS A 
SUPPtiES 



GO Karts, Minxes, Alva Kris. Parts. En^nra LowetH 
P?iees Larger Selacfcdn. 72 Paga Cala&g 13.00. RiHu'kI- 
&iSS*. Karl Wom CfepS. C., 1 46ft Itfsnlpr Ana. PjpTOSuille, 
OMo MO?? 



|4EM*n<BA* Kfl, Ge-Karia Ffenwe. Engines. Wheats 
C I u Icn a a. Tires. Ir^Jdmg. toofrerf Paris a«r| Awe scones 
Mora PaJls-Lw^er Pndes, 196.5 Wbr%sete CMfcA>g-S 2 .Q 0 
Ka*s 3 Kits. P 0. to 1023. Maywwxf. *aJ $7607 



CUSHMAN- ohMW# -aertt calatog. li.M Cweri. 

11 W Alpine, Dothan. Alabama 35321 



PLANS Huiki raur Own!! Go-flan SSiM Mir*-BiKe H.StfJ. 
Thf&e Wh*s&»r ATY 17,50, Hydro Plane H.fflv P*d*r-&>ar 
K.W. UWP Fhgns. 3*9 Ward. mHintfOr*. Of. Uric L7R 3Hfl 



AVIATION, HANG GLIDING 



HOBHY HfiJCQfTCP. C^ppy ' l^rpJtghl gintff-tor 
HGHCOpter. SimpMlid Concert ton ■ MotorcycVEn^iB 0r£i- 
thwe 13.00 Ptivngva, Bo* 67DM.5* Ftomi. Ottot, Canada 
J0l 2LC 



DEUaH-Bulkf AYptorws. Hang Girder. Sireplii>«1 piftfica> 
tons brectiiae 25 e. McCoy A^orefl, Suits M3. to J 
Manhattan Bear 5 !, CA 9026* 



PILOTS Capi, T-Shirlf. Pulo Shins Lwge Sector- F*m 
I^Mhi^.Sqii^drfB'H^Co., 93 H W SanptoSd .SvWZtn, 
Cwai Springs, Fiortoa &KNS5 



BOOMERANGS— WORLD'S BSST' incredto* ww*. 
ttBGffcnq spori FflLE lUuslrafed ceMtog 70 bcjfl^rarsgs, 
twc*S, pUps WWft ludfff 1 RdOrfttf+angMaTi 1806-1 N 3td., 
Mcrt rot. LAliSi *f* 71201 *222 



SPACE # ASTRONAUTS 



HAS A *mbWni*. toys. gifoi. WllSCttol**. Crtietog SI. 25. 
Ftotontfaft!*. GdH^lor Trends. to »1. Dayton. Ota 



HOVERCRAFT 



FANTASTIC npw haym-erafl Plans F?ee inkMiTvati^i 
Pillar Sot JHflM. ^MrDt. WA 9H272. 



HOVEfiCfl.AFT Ptirti A" Str«. Cara (Mr ^1 .00. Unlver^ 

rtavarccart, 2 Bi, -Cwaowa, Bdera ft! 242 



AEHO-CAH Amaiing MowreraH buih easily wUli iPdirwy 
Le*rimfh«?r engene fKww Carnes *>*m man plus. Hiv- 
era. ntoa forward, tecAwartl. S?dewsye^tir land v*iw-w*i*r 

tonptsle «m«.lTllPdk?r..'i P^n^. prv? hrartHTfij 5^95 

Anfd-Fr^^a, fir-K 51 1 ©PM, Qliftlftft, Ni-rt- 0BBQ3 



CB S, RADIO a HAM EQUIPMENT 



LINEAR PARTS — Tubes. Translators. hAodikcaJGipnF. 
lM(RF45fi $12, MflF<&4 lift, MRF477 111 Catobg RFPC. 
Bon TOO. &sn Mareu, CA 92063 1*19| 7M-0T2S 



POLICE Scsriiws, BfcawnL Rugencv hpR, Sm 19221. 
Q mw, CO. KJ219. 



CH MtHWFPCATIONS. L-near PtanbooK. Krts £1 » r*a-rfid- 
BbJe. APS, PO& Sfe ftfcwpcrt. Hi 02B4*. 4*1^46 5637 



Radar DETECTORS OP TO 50% OFF, Wft wH ntwl or 
be*1 ary «hi'erh8«F price on &ef. Whstter. Coba Fira, Uoi- 
den.CBs in«wiB rwd™ waftrtsu, FPEE PRICE UfST 
237 2697, CfiWIMiii T-312-72S-2M7 



C6 UOOTFICAT10NS! Fwqypnrer. ilider» FM amplrti- 

ert krti, Tfsp#t*i„ Ai^h pertooiiaf^fitj^^ries.^ 

52. CBCI. Bc^ 3150ffM P^iaftc, AZ tt5M* 



tLBCTHONICS 



aiKIOEO? WIRETAPPED? Find n m 1 h«i. CuurtBimrt- 
sures uqytpffno.T£ cstelpg Cap*r EiwttocKitoi. RDUia iP. 
C«reo. GA 30 S 20 - 



1 7 ? POPULAR MEC PHA N rCS 



ELECTRONIC Of VICE 5 tor SECURITY, COUNTERSOfl- 
WitLlAfiGE, and PERSONAL PROTECT1QM. Ci*H siirty. 
tour Txriae 51 .W HUNTEHEX. 12922, 

VWlfl*Kl-5fllflm, NC 271 17-2922 



SlLEP#Cttne pnone tan fVA1hefl^4charw 

w more iTnqhvi. F ft* n again Arid 4 's back to ix* mai Q#sa tor 
reftp^tg ^ r Jli 5 l relfljwig. Attodnes m mniAi^S S 6 -SS Gspys 
■ 0 * 5 , 300 Wiflpdpnw Aim., ?ifilmiii. Al TTiJfji 



ADwtNigfiOUS Us^ing Or^u. F^ans 55.00 FAR 
EnUurpiWRi B01 51272 A, Pafo AJw. CaiiT 90^03 



ELECTRONIC WbfNi^k* ar^hur^ J:.» 

C*AC, 371 Id MJ 09225 



W&tfT YlEtON SCOPES, fi^ndaK^nw? Mk«f viH«. 
fil^rljghr ijPAwpl ctn^ MhArpd ( Atfirt J. C^talng^ J 4 00 
STAMP C<Wrid*d1t, P O £374, n flp'KfirdiftO, CA 

92412 . [T 14 > 89 fr 273 fl. 



COMPUTERS A SOFTWARE 



tl-9ft 4A SoltAare Hart^Aare targana. Hard 1o rind ptem*. 
Hijgt wtodidjs £'sis1 Ssrwg F'ei CatolDq C^ynamiD. Boss 
Gtt. Hctwiile. NY. n 60 i 



SOFTWARE SffMir^ Up To 77%, Sen* 5A5£. Schbyie, 
3 ICO Hstom. SM‘to E. S^xil^. CA ^$073 



COMMODORE f wySfi c-i ^«5y wnn «wtok #eto r erxai 

ChKftAP S#i^ $1 00 Bft ShivId SOiiWU. PO- BO* 0452, 
C**rl«Kw. SC 2?404 



FINANCIAL AID FOB COLLEGE, fwa pairm gUP^n- 
lind. Fm nlbrnialk^i WrrDn C-.impi.lrr Enc:xinlcr». 401 
Nftwca£lle Fid.. Syasuatf, NY 13219 



CM, 12$ awmflrs. £3 pregnur-'a. dd D & rf:sX, 1 fit iiucl; 
OJtoe*. Uri&tefcA flusirrfts^. Eikirtbanal Serd S? 45 plus 
51. SO s ti to; Sanwhxe BtwA. Depl 20. Han 133. Fr*sr». CA 
93 707 



CALCULATORS 



HEWLETT-PACKARD C*i4*l*n. Ov*. 

Fpr Y nor HP-41 LOWEST PRICES f-rr All KP Mp^hm^ 
Wi«d Fw FHEE72 Papr CATALOG: Educat. 279S3B Ciiisa? 
R&Sd. Lacuna NiflLjal. CA 92A77 



STEREO. CASSETTE TAPES, ETC. 



THCHJgANne Qf QLIHiS? H«i>d-to-hid 4&fpm nil re«Kdti 
mm 40 incVding ppp, rpi^&y, rwk. and wpl. 

Send 32.00 tor raiakg 1o: Anwtoir. Pie, P.O. Fk>j. nB4f.S, 
Etepi. PM, Loa Angetoa, CA 90066 



TV A VIDEO EQUIPMENT 

HOTilCE: USE OF CERTAIN ITEMS JN THfcS 
CLARIFICATION R£.G LURES STATION 
AUTHORIZATION, 



W0EG MOVIES, Safq&^s! VH& Beto CaSHlofl 11.00 
T 0 ¥tor, Dun*wk. MD W 714 - 0213 I 



WORLDS ijegaer Sfl^iito DcFtrib^-to? Can SaYE YOU 

HUNDREDS All hrondt. nave everything wnaksg 14 05 
ie^n*ehlt Guaranteed, Techn^lngy. 0PK 163T7. KriponrAfl, 
TN 17936-2317 



" YELLOWSTONE," "YOSEMITE. 1 " '’GRAND CANYON," 
"fliG SW' YKS-Bela. Fnpe Cctor EJrpchMfe. 129,95 
Wldamm VKtaTK P O SHU 1171 . ftrddndg ESrMOn. CA 
9027ft 



BUILD YourOwm S44u:!it»TV Hnomrrg Sy^ilnm And &KM 1 
InuPuctKin ifit&ua^. Cimiit boards, Sand KbinifMx! edvn- 
kw tor inlbmaliofl XANffl. 6cm 25647. Dept 2SP. Tampe. 
A ££5262 



SATELLITE S^lATM 5449. 2M0rmalto% $i SlarWk 
2603- IBM Arte. HuntaWlB. AL 3560S 



THE NEXT GEKEH ATKUI dl Ulsllna iyitiirtli b hrMR< 
iAaf Eeitosiar ayaton. act a^Krtiste- reedy. S5S9 Wilh 

rr^iaPatxm Guide VISA MaslerOi^d. 2K12 lnc. P Bok 

3£»2, Gardnemilie, Nv |SCto| 6^-2629 ert. 5+h- 



rtAYE EXCELLENT, NOT CHEAP SATELLITE SYSTEM 
UNDER $660 MANY WAYS PfeP£N(HWG ON SKILLS AND 
CFPORTUNFUESt COMPLETE 60 PAGE BOOK *11.95. 
CATALOG 11 - 6 HOJ 1 KI EWCTRONiC? CORK, 1 M 7 M 
NIAGARA ST., NIAGARA FALLS. N.Y. 14202- CODS 



CABLE TV CONVERTERS. Guamnlefid tawtsl lUrtcea wv 

U.S. Jenqld. Hamlin, Zenith--. M&ny ^.ers : Loewat CwUfr: 
ftitrt 1 Qtf*r* yiippttd within 24 h^r*! iHvblrtiad 

^aia'^q $2 DO. Paci he Cabin Co., Inc., 732b 4 --c Reseda E3M5 , 
" HM Reseda, CA 91 335. IB 1 B\ 7 1B-SB1 ( 



BARE POLITICAL A MILITARY Ifrt* Q4 vrdttto£«£«iH. 
Thi^d He*eh. 5<nier Eesto^n EurtywflhindViainatPsra Sene, 
51 90 tor r-jarin'.ed eatolog totorimbdoai H.E>lor<: F4mt, ttoi 
29035. CNcsgo, IL 6062S 



CAMPERS A TRAILERS — HJTS f PLANS 



BUILD YCHJR OWN - IraMfi! Tracer - P4fti Wheeler - Mator- 
hone - Cert^r ■ Ptctoop Cover - Pla'ia - Patterns ■ ftrts ■ 
CaLalog Si - Gtoi-L fl-Va, 91&2RM Roeecrane Bo^ 756. 
Bertwer. CA 90-70$ 



PLANS. TENT A LUGGAGE TRAILERS kw nftotofty«& W 
ear. Freebroehuto. C***\wm Rent, 2661 5 - 1 flto S. . Kent WA 
9flC?3£ 



COLEMAN fleeREATlONAL VEHICLE AND MOBILE 
HOME FURNACE PARTS. Mflfl Hwbhg, P O 80 ^ 1 «. 

Scoltvifee. Ml 4§454. 61 9-757-9661- . 



BOATS, OUTBOARDS, TRAILERS, A 
KITS 



BOAT KfTS-PLANS-PArfERNS-FBAME KITS - 200 Db- 

^qns JOKhywr 9 ICl • Ptyw^nd F.brglp^f: SlH»- POW- 
EflflOATS - Crmn - Spprtf< 52 wirn r HquqBbc^tf - HydrS- 
plannsi - RLsnssbwtJ Duckbgplft (Cer«?B» KayoLcj ■ SAIL- 
BOATS ■ Qeys^nra Tnihmuiwa MuHihulb - SUPPLIES - 
Cftoiskli - PdtytilJtra ■ CkSlh - Fate* - CATALOGUE S3.Q0 
-II&MA Ameteur Bsarbuikand CLARKCBAFT. IfrP 

Aquarene teawar-jq NY :ai5D 



flOATPlims. . Pmernp ■ Kill ■ ’ 7 .55' 

■ ■ Pcrwnrwain S^onfe?t%r 4 Tto« 4 D 0 a 1 S - Rcw- 

n - Dt^toMls ■ - Cansea - Kayeia - Hyam- 

p Mwp - Dofct-a- ■ Baakail e?s - Swyjto eans-Veciion - Proven 
insiriicltons ■ Fp»n^d(K*^^a : GigantK leO iMgsca^SI 
W.M (£4 OsAinuBii! - IncHides Fiw "Btrttouilding Sut^tdS' 
talafcg ■ F5Se r ^fi - &ue% BOOM- Rftv^irtK'if'i- 

Mr Pd^ygnp Pdrr*ht&m ndniHiJ 12^0 GftfrL SI £2 
Fto5eanni 6BHk?wflr. CA 90706 



E VINHU-DE - ALL BRANDS - >9$4 ^arg&na 4b siriiH 
S? 03 hnsfHjlin^ , Scott McCuSocSi pArts 
MBime, 6i0 MamcK RnadL Lyrtowk. Wc« York nM3 



BOAT KlTft ' SAIL ■ 1£'-30 FIBERGLASS. 5A*e hafll. 
Arv:-iH tm Aaaentbto FR EE 48 peqe eelalcg. LUGEfl. Dept 
P.O to 1396. 51. MO £4502. 

SiSmSHA 



CAMPING EQUIPMENT A TENTS 



CAMP CODING: r«ip-!^. lipv tor "he* rM*Ji" MdHTL 
$3.98. Qomn Codking. to ft 1 3PM Addbon, TX 75001 



ATHLETIC EQUIPMENT AND BODY 
BUILDING COURSES 



66GGEJL Mgrfl PcwwHijI MuitJe^ ■ imWT" Fr« 0toUfll r 
UftnWMl. to 6694A 0«tok. Mi-h^fen 4^40 



SECRETS G1 Powaif?i^ MuA&ln GuarahiwKt Free fiodK- 
ieE. Jfthn Aiidc qrei Bon 1172 . Ne* Biauntoli, T «v» 

7B130 



BEST Eieroiee Te Fipner AluPcn^n 1 Frn Dd4ii5”! Cecei-B 
Eri£vrfH7$4$, 277 WbiMhed Rd. S„ G*rd*Pi City El. NY. 
11533 



kung-fu Free Lesecws Send si .00 fm PnfUage, VcLrap:. 
to 17*5. Oepi PiW^iiA. Hcmeluto. 9^^606 



FISHING, TACK Li, LURES 



FREE Sirvkef Me« Cd£Blog over 103 tnafids 25 shapes. 
Carmen s. Boa 23QFM. Was' Newian PA 150BS 



CATCH Cslft^v A,iyiimi: Secret Re^eatod IW Ritiy, 
7302 D^.«g!ai;s Wk^a, KS 672D6 



BATTERY REBUILDING SCHOOL- 



REBUIUJrtNO and: racsediUantnq intonhsltcn pr^es ST.KS 
postage hindiing Ski Bahery-Moijfe Tpol, ii&aiS US 50- 
Stong. Ftoi^P iMTfl. 




WOJfyES, MOTORS 



flUPf Unme-ptww eieclnc motors on single- phase power 
Use retogefato* and fl-C relays Bi^d raMys. P-sne MCfO. 
Electro, Bon 44D5, L«ncxHn. Nebraska 605&4 



UPHOLSTERY SEWING MACHINES 



UPHOLSTER V Sowing Machine! wih Walking Feet. com- 
plete r&a&f to use-only S4SS- fiO. T?iompsnh Moael PW2D0- 
AVAILABLE F#QW TOUfl LOCAL DEALER. D 1 order dir-ECl. 
IWaaJe? ChMge-Vr&ai Galho Mto-- Inc.. P.Q, Bo* 1Z11D. 
LuttWCfC, Te^aa 7W5Z-- Phone i.e™ 744-6774 



MACHINERY, TOOLS A. SUFFLfES 



F METAL Cirftmgi Laihe 1 164 . 150 . Tan?. 15046 Prod kk. 
ImSuaby, G A 01746 



BEBT Prices, WoodworTets Machinery Catalog. Free 
McKfligart. PMCfU5, Johnso* Crty. ft? Y i3790 



LATHE'S, M^l& Tools- Mamy maFiuloctorer& B j* fintje. 
Bo* &38V, Humcane, WV 2552E 1 -Bffl3 -577-6580- wv- 
■*-562-3538 Cfiffltoq ST .O0. 



SMALL FOUNDRY Furnaces, Supples Fro? Hl(ira1u*n 
Pyramid PttKfwrt*. 3738 Soulfi S’toAwsnue l j ruwnii( Aniona 
frSOAi 



flOLfS. SCREWS. TOOLS, WHOLESALE. OlfiECT. 
Gueramaflo Gateleg $1.00 iftolirtKlaftel Caretoi Depf. 4* 
Bo* 65 BriSttlt. WeSrtdftam 53t(M 



METALS tor toe nteth^irtg Jtob&Yg-L Calak^j §2.00 irolUnd- 
able. R4 J Malays, at B. Bow 7sS&. Hurts ml la. Ta. 7?i40 



“SHARPENERS HEPOPT' Monlhly Newsletter, Shftrpen- 
i^g Gusdefcoo*. Angle Was Cfrart. Free del ails. Skog 
Gom-peny. CW PMl, P O 2Z55S. Minraapofis WN 55 *e2 



WELDERS. 1 HYft lwd$ Irm spp<td-w£b Itelroel. tfiirt -i>pfcr- 
ji'lcI. imotorafittf: Trfrtfthmnda,, PQ Bm 007, RtSirt. Wa 
9&301 



STEEL Aton-tin^cn, Br-a**; - She«r, B&i\ Shop Suppliw. 
PPirtg. Write Cfl, RR1, 103, Canted. K. 8t4£3 



BANDSAW BLADE IS, Any £Lz», Fme Utanriuro King S;iw 
6541 Tidewater o-rt Node*, wgiroa 2350G 



CARBIDE - TIPPED, Circular $*w Riariltri> F ft™ llteuihire. 
Bum-. BBS Ciis! I luvistin SAMUa, WA 



WELDING, SOLDERING, PLATIMG 



l-PART ARC WELDING lrfcmrtg vkJpOt*po nnnlai^ 14 
setdiate itenas. d itorera waking tfedin^jaa Runs 2 luf 
IWkJfS I- ?30Q. For toOTS rflJwmfiiMn tall 1|S60* 443-^250 or 
Wfrte: AMP. BO* 36. RlitertWY WY HZ501 



ENERGY SAVING 



CUTHEAtlMG OOSTS 4a®t. Ne^Hy mijerirfjn Vx 

Fi^nacfli Ttvowssndsol sa^sshedosers ss CVS. Bowfl?6. 
Beil&m $Qm 



H OH-ELECTRIC SUPER- BLANKET StoritS ha! OOfflS. 
Dk’SCOVEsJttB. ©OH 100. KAilua. HI 06734 



SClA R, &R£ E*J h 0 U 5E. A»tO 6N6H&* SAVING 
PflOOUCTS CATALOG! 

COMPLETE ^j-jTihnrs cpmppnarflg. Fifllyr«5 ^moLis 5un. 
Lile^ prbcfjcts A4 page:;. C r df Ircun itm: expert ^Aurta, 
Aj^WH-ca'i !H-g*sl tw ergy sUvirig rtiiE.:-feflE:r teuia! Si .00 p>1 

Solar Compownt& CcHTMtattun, O^pl M, F.O. Bow S37, 
^ancnpster. NH D3ios. 



SOLAR * ALTERNATE ENERGY 



FftEE HYDROGEN 1 HJ€L wid Orypm Ge^wlor ys?s 
W4tgr ;-l”"i cl SJaiSr Cfilbi. Plprti (tnd Kn J12.0O. Pr-trus Ptrwdr. 
Bos 629 ■-, Edrrscfrlon. Akwu T6H OLD. Canada 



SOLAR prtn^l oompxiSf’l 5^4 It irndnt(t<tns indytffld 
514.05, 55.00 pfMUge Wy^a, W ?5CB« 



^LAR ROOM HEAT SB- IrwuwnBtv^ window or*. Plans, 
booidpf 3S MS. Bum: 2106. Ala. 5Si 02 



HOME CRAFTSMAN 



OVER 4H WOODWORKING DESIGNS! Crtffle ph^ils^a 
Knn. ■5^13=. ^tiirlig^H-„ ^ art. JiausaridW acraaao^es a^d 
mqr-B 1 RnpctYPTi PLUS Patwm on^ iZ.HJ AdCartG 

tariff!, en* ss?, obi^, ma dm 



17MFW1S-HE0 ptdvri moulding Fidsfy doanri. 

SG^ifeiHiLjnS. ZDC Styles. WiiLit: Japa, ^26-PF SAvanlh Nnnh, 
HopUlfta, MH 55143 



WOOCKRAFTSMEtt NEW ^®ss. 40 pitfe snunypil, 
D-alad SASE ^ nfbrmalitw UNIQUE HANDCRAFTING, 
Bur 383, EufiJtt. FL 32726 



OVER 56 'FOLK ART " PATTEflW-Si Oa«ia prolilaf*- 
C:>.irtty C 0 I w&adwwk/rrg cf£xign$- Hi.-tdi-t^K Si lrH>Qi^k pui 
jSdfi! Oi% &6.00 AfiSWEs fCP 10J, Bds 2fi2, Datlrtfi, MiA 
□ 9023 



SET up h&rtte- alwp. S-Hxa irtoney. BitMktei sella how $2- 
Rus be Woods, 0330 CtHporaw ^303. SdWiriJ. TX 78154 



WOODWORKERS, HftbBy^ia S08& tXMtorl £dr4Animg 
Cha^Cwe Wooden Wl^ela, Lamp Parts, loote, Finraflmg 
MalePBis. Hard*me P Ians. elc. Swd 61.30- 10 . Barn*. 
SpeMHiea. PM1BE Bellows, FranUort. Ml *0655 



MAKE PVC PIPE FURNITURE. Many proven piam. PraM- 
atre tdoma buiinMa. FREE dr^^iula jai p^^LiUi Furmcure, Be* 
£35 Tewks&ury. MA 01670 



WOODCRAFT PATTE R N S. WYrdittJj WialVlfl WiHla. Bird 
Housea. Feadeie. Flying EXjcK. F^easijit. Ouldsxif- Fianters, 
Caleiog ti.OD CrtttarB. 11540 US Z7 Nadh. DtfWfl 
Mirhipan 468£0 



MAKE WOOCCN TOY’S ■ PfiCyCGTS - i»s Plena. M&. 
Pdri^ llty. cr«N. lumrigre- TikHs Supply 

Colff Cw^nfl li -00 (6141 484-4^63 Ch^iry Tr*ti Toys, 
43-716 ■ 0366 



MARQWARt CATALOG 31.® F^.H^BWa *r1h hr^on^ 
The Bhmcii j, P.Q : 3. ‘■V#* Pgird. Texas TSlS# 



WORLD'S LARCEST CATALOG? Thr« pwmB^ 704 
pagi;v Evury Tftrii l5upply. MjLchmr Ina^-naix^ $5.0^ 
ajhin^plp McKjlli^an, PM- 1-86, JfllVlMn C4y Tpri 

13730 



BATTERY CLOCK MOVEMENTS- whg^oila 

prt*art. BfSl Qu^rty C^Ubg 5l 00 IsxhniMEil#! YanN^- 
28, Th^mpadn, -OCKirrt^IrtUl 06277 



WOODWORKERS L«?m F fl pt E K y M^tHkI F&r Mfhing 
Qifes, Tdys, S*^*?I!i* 5. Ilutfralrt -ntlTyrtipris S60& C 
ltaH5Hg$.. 4SE, Qruvifi, TfeRKS 77613 



Favorite wood toys, Patier^s. Pana. wh*«s, caa- 
lop 51. t&s-b and Joya to- 62BM. Lyndeh. Waih eeafrt 



THREE wheel slot machine 

MADE iron H 20 d, hn loi all without eayoir. pMna 5-i £d ft. 
%hel&. 1 143 Lee RS.. Troy, C*iio 45373 



WOODWORK ER6. j S 100.00 prolri £v£hy SolLKdaM *nh 
y^gr phop sorflr^ 1 Complex eiatThKSsQne J5 C0 Wwtdaceneft. 
&PK 7444 Or&gpn C^ty. &«W3E^ 9704-5 



e^ECTftiC Motor m the pam ar y&ur nans 1 Thousands 
i20V. $4 95 Piu? Si .SO P^K*aij4 end Karting CUf< 
Em , P.O. BfK 0 fillies Rn-tr Fulls, W* 54615 



EASY TD BUILD. UNICKJE TOYS . Plital-i. Supffiies 
CeLalog. $1.QG, Hefundabla. . Philips. Be* 5-SOZ. 

MouM PieaianL Nwth Caialihfl ZBIZ^-D&ie 



CATALOG FULL-SIZE FURNITURE PLAN 5 - S2 03 

ftehmjsd vnEft hrat order. Tradiiiomi Early frr^ncan. axer 
ISO! Furnitura f>es*gna. 1425 ShE^man. Depl. CP-S6, 
ErartFloo. IL 0OJ0 1 



BESTCdteiby FiHnHuroPlarl4.C«magS1-00 u^f-nCluttiir!- 
^raninraffinarfc A^socia'ei. 201PM1, Fffiral Parn, New 
Yd^ 1 HMZ 



CRAFTSMAN WORK CENTER: &u*l Ihc MASTER 
CSAFT5M AN WORK CENTER. A artiUMi hjeri Cpl^- iwp 
i^binetft 01 V rWiMxe t^n^n. aikwti ydu 10 krtfr All 

yuuf IDaiA c Ktse dl hAnd. A jjr^l hip wvak/!& clAmaih§ nnsnsr; 
covers rtitn a ^heel el plywood Mr nlherlaukd.. 5w:^ ua^iurs 
wilti twefces-:draAerB Biatopen on etSw aideandyoufchotce 
pF rnish v» 4 po^jna-aad w&h Plana and 

mmerial?- S 51 . iPL-iTBO S6.9i| Write Ropyiar Mechanic*. 
P Q- Bca 1014 R»^7 Grty SltiiQft. I^f* YffK. NY 10101 



BOOKCASE WALL - A Ikwf-lo-eafing txwkcese »iPi cah- 
irtnspaOTOfnhatwBom Owaf i3 6 »dng bul yflu can 
ahwH width ro lit y^y w6! (PM100© Sb-fiPbi Qf-dar inomi; 
PijCuIih 1 ■Yfecnarijflcr. Bor 1014, RiicIhi City fj-txlh-.-n New York 
NY 10101 



WOOD. WOODWORKING 



WOOOWOPjt6fi"S Mtaiog 1 ! . . . HimdrBds y*- 

naers. luypi.h^ing lurrng squ:i'cn;. tpr^mg htekV haro- 
da, patterna. too^-a cane. doMb, pegs spir'dits, ina* 1 
Seq^rsm kMwx IhdodiW 5erid 41.00 Morgan. PO-lMZe C 
1123 Ojr-slUiVr l au-svilM:. ^t¥n*i.ccy 4Q^04 



WMOOFf DhMjBW Dear 55-00, OOEMOCD. 
P.O. Ekr:i 64*6. Ky. 4DJ06 



WOODWORKERS How *e sen wooZ scraps tor H200 
MBF hfln Send 56. Mnrheii Siiwmilii RT. 2. Bs?x i7? a 
Glady* YA Z4554 



CHERRY, OAK, WALNUT.. MAPLE &^rdi. 

Our Specialty 3*^ H CW 1&r L«ifts (HMufttflWel. Park 
T-mBer P Q. j3gs SS^P. Q^h^d P4/K N.Y. 141 £7 



WOfJDEHTGY - Farts Fattsms - Catotog ii 00. 
WOODENTOYi Be* Grttd JuncHon. CO 81 S 1 H 



BUTCHER S ©LOCK CtfflH Ta^ Piafir*! Tfirft* etyhSS- 
$3 03. rven:t- tr.uc*. ^xljyl And. s. Efc-k ]9l, Cnnrrt V alley. IL 
61816 



FREE WOODEN TOY PLAN 54.00 YalL* Send il.tt? tor 
p&slage Idycralt, 601 -PMi East Ma*n, Waynesboro. Pa 
17268 



CEDAR OUTHOUSE. Piefwiws T* i^t Paper. Plana jj.og 

SASE &™^r ^6^- ^ ». RhrdO^ndifYi. Qw 07&4S 



PiANS, BLUEWtlNTS, PROJECTS 



HOW TO BUILD YOUROWN TANNING BOOTH, ?Cf Cdre- 
rtale ^ene Kid grotots^nai drawing* send S8.Q0 to; &etl 
Enlflit^rM-. 515 *^0^ TYtnrd Avenue, Paden Crly, Weel 
Yirgr-na. 26159 



PLANS FOR H»+ TOOLS. CMOg H O0 RMuftdPUM 

W»d.Wfi. Sdtofl. Pirtl*, II C16&4 



WORLDS SMALLEST CLOTHES BRYEfl! Ph|n4 |?M 
SABE Carte is Trump. Ba^ 80FM. McGliwi, WV £5875 



HOCKING Hdr*a Ffltifm §4.80. JfcJL, Son ^dB, Liw 
ConwL FI. 32057 



VIDEO Plani-Ouroh Sam B' k 12 , instruction a, VHS. Beta. 
-$£9 DO fax Swtudad. Baira. Bait £03? -Seguim. Wa 
083E2-2D37 



POPULAR MECHANICS TOOL CHEST.. -DwTSMlS. muds 
|T£xn cherry wood. Pa* - handling ease . rfa actoally tyro EMkaa 
t>giyiiied cdmoarlpiefila iev easy Jicsia Eypert «ynstn*P- 
lion, prej^a ipdS from iubf Includira plan far ttolly Ssnd tor 
Psan PL--1745 + &.&> to; Popylgr M^hsnio. W* 10H. 
Rfcbd Criy Sta. 2 W YOiU, NY 10101 



FOR THE HOME 



SfRELBEGQHE? Rd pptfto tKrt^ngs. I*5l4 

rron m**sy dpmpgpnQ pigrh^n* wto J^rdS SHY* 6tou4*lsta Hi 
na^itenanca! Proiefl bet*a&, srshnidaL. gutoana, tropa" 
Ae*dju1ely 4iti-t£ih£ l Birds, u nFiiJ -rJd. leave ihe a>ea. No 
moving &arts, sleslncily, noise. KSars, poteo-ya Wftitnej 
prool' irr^ediaSe refund pu^ameedi! S14.&5. B*rtf-Segdne’\ 
Box FO. VVestFiinater, CA 9SA&3 



HOME BUIL&IMG A BEMOPEIJMG 



BU-ILD^SSD -Bq.it. BncJr House to+ Si 4.000- 3 Oats Rooms - 
Sflaih? - Firec-ace - One Man Swc-By-Slep tostroaons Qwy 
£12. H E. lYnneheiKJ. Rl. 3. 4iT, VrtHcfi, VA 2*179 



SAVE THOUSANDS' Bu*d ynur cwn home. Get me to*' 
□etailfl Irne. Holder Conslrvctum Oompanv, Hpuls 1, Wmkrut 
Rr^rt. AR 72478 



90C part? tor WINDCWB-PATIO DOORS - STORM 
DOOR'S - DRAWERS. FREE PART IDENTIFICATION SER- 
WGE. Rtpair isairudtonfi tor double huntf *?ndbw&. Wood 
&nap-ln yi:ndow gniles. CaLHagi $2.00 satondeo wnh litat 
c^der. Vlm Blaine Window Se.rv.ce. f02l Blaine £> FM-16, 
Hagerstown MO2l7*0. (3Ol l797-25i0 



PLASTICS 



CABTGLDE UgumPlaai^a. C/yitai ctoar, ctOors. F4w CAM- 
\n$, s*Ti£e<fcF,ng. coeMg, ^gsarfliteing. iri rfyayat^y, larbofelo- 
ne?t wnn: R^jrwic# yw -Sasagfia wrlh our moK ma-te- 
Ml* caiatog »,00. CASTOLJT* ? Owpi. Be* 59L 

Wcudstot^, IL 80091 



DO IT YOURSELF 



R EPAIR juai SsHrt anything in your hwne wV\ our iad-Niee' 
gytoe 1 Fk crju>ed walls, restore a darofiged rwrt. and rncxe 1 - 
M^ey Saving Repair Gurfa. iusr £7,88 pwtpeLd 

imtori*. Wngntolown-OooKslown Rd.. Bk» 012S. C-oswatoem. 
NJ WSSii-OTJS. 



ELECTROPLATING. Campltlt umatour s to^tmok. Al 
melalo Eleciroplftie rn6lBH.4-wiWBllic r»nra S^l 56- Pettfts 
tree Tropic. Boj; 95-P3, Palm Bey, Fke^ta 32905 



iContlnutd on naxl page] 



JANUARY 1906 173 



DO IT YOURSELF 

NEWL . .REPAIR ANY TV . . . EASY. Wrta, R*w*tSi p A 
3. to mim. GoMta. Wa *91 14 



y$T tri 3000 Mdomir CATALOGS. FgUy MW AW 
flNHfiUl* fitted By iWdMCE S5-00 C&tmup, to 17737, 
Waihti^ton. DC 20041 



BELT BUCKLES far £Cin* ui tpectfifty buCUftS, 

jMflDrv mouiAngA, -cut afeiiaa. slock wort* Wholesale ewta- 
4 ^ SS*« EJokite top.. 606 1 * iQtti SteaL Wbea&tend. 
Wyoming asan 



t60O VALUABLE CATALOGS! I ! Evrf* SubjK.1 i -ntugin- 
•W QW4CWV T3-00- CrtHlW Grtte. 7914-MI Sfu-nglwkl 
VM*g*, Sgiftghuk;, YA £2152 



PAfK) Pipe FioriHuM, Complete Mushated Plan* Save 
734L. $5.35. CtlW Enterprises, P.D. to 3B61 H. Pla tta, 
Tti.i-as 7 $086 



INSTALL YOUR OWN IN GROUND SWIMMING POOL lor 
aa low u£1,WA0. Cbeawfc^ Pod*. RL 4M, Chaswx*. Pa 
15054 . 415474-6400 



ELECTROPLATING hrt* cumplel*. 317.96. Fret delai*. 
JbOKyHM. 32 r Cartes. ChftttihM.. IA 51012 



1 +M Calalogs listed and Oescnped. Sou nee* ler Everyth^ 
imsgunBte 94X0. Mdatedoo. to 679-F. FairTa*. GA 
M9 Ml 



POWER rrHrtftt h«^|w PijwflT wmdspJrmrr liah* uiRiqr 
■Of urt» *1 w. EHtaiW |1 1 SOW*. FiMthAf, S2?B5 
KtuTitjy R-sad, tod, OR 07701 



APPLIANCE REPAIR - BOOK written by Rallied Service 
TePmtclan Pwa SECRETS, FREE DETAILS- DLR 
PuWkaskxis. ?ll Shte-aton*. -Ffeha^daon. T^ss 75060PM 



PLUMBING GUIDE. Cfliilvtafa Stfnpio ftrtnfitiuu. (fia- 
t#ama . photo*. &5.TO. Citd* Mow. Lai a Co., 1 92 Hubb&fd, Mt 
GlemdrtS. Michigan 43043 



HOME APPLIANCE REPAIR GUIDE. Save rops ■ shop 
HHlS. (5 95 SaHsHaclror- Gjararlwd Bf own Aafidtiata* JSffi 
H^wfata to* to 6275. PKtobgt*. CA 9450$-S?P5 



NOl-TUB SP K UNDER JM0, InnqvMivtdM^n.fmiriit- 
apc. Cigfii baihefi all Madrid. Plana 515.00 Mora, RD43, 
to 423, CUUMB, NY. 13032 



BUILD i'-J FLY YOURSELF! Thousand* tying flirfi* 1 963 
Voted No 1 Homftburfl Airorafl Dew^nl wDRLCvFAMQuS 
1ERSEN GYROCOPTER! Ffe hands- and leaf off cdi*rotel 
-QUhCK-SUILO" KTTBr 3-VNw Drifting*, Flitf*T*i1 R* 
rods. Danpn Daisfe, FRFE Cateteg- J 10-00 tos^n AvttaH 
topoTPtKHi. topi PM166. P.Q. to 31047. fttoffh. M.C. 

270 K ORDER MOWt 



PROJECTION TV . . Convert ytfUr TV SO pqfacL 7 Foot 
pt«Lre . . . RorjKi comparable lo $2,000 proi«ior * . 1 wri 

Coal *5* tfan 930. 00 . PLANS AND 6 LENS £1 9-45 . 

vtlscnmVOP- FREE- MpcrocnriHl @€. W«hn^Mi 
c^«5ing. FWwil 19577 Cmdifcpfd Qn*rry 24 
f515 > T»-3970l 



PROFITABLE, EfliY- SeautdiJ Furniture Made Fr-wn 
2x4'b, Codidalfl Ftans - Photos OnN S4.AS Prapakf 
DQFMJR-SELF, to 07F f Syncun, 1^200 



4^921 Caiaaoga "^led. Soureas fer Anyttimtl £S30- 
!>r«tory. to 95 452 N. AflartL ik^i 309 1 4 

JTEPR 0 DUCT 10 M MOLDS 



LEAD SOLDIER HOLDS, 5ta.-M CwA, WWII. Carm> 
Fantasy iLuaferawd finwhw* ii.OD I^hans. 

Cahrwl, TX 77637 



Aim, crafts, iuppu£i 

STAINED GLASS SUPPLIES ConfSMe Catakq A2.0D [tfr- 
lundablel SunChiM GluiSwOihS. 3590 Har»fp, Drct CT, 
&J#1&Lh. MY 1*215 



CLOCK WT&RKS. Wood does blanha, rockHounil suBpJwfl, 
bdt DucuieE. oid tfonaa, arc. wnwsaia r^iaioc 26? Fm^im 
Qjip.. 10th 5tn»«, VVhwytwid. WytH-rting K2fl1 



"OETTPQ Stwind a St^ind GIWS" 51-00- W^flarrm, 
to 2M5T HiL-uvBr, Msat. 02039. 



ST AIMED GLASS SUPPLIES: EXCITING SUPER CATA- 
LOG-PM I3.W, CQR AN-STtOLES INDUSTRIES, «t t, 
SECOND. BOSTON, MA «13T. 



LEATHEflCftAFT wflsijg. St.l» (Return 

M.) Crtftar, Twit B»-i, T* 7S4694I779. 



1 74 POFUL/iR MECHANICS 



CARTOONlNe, COMMERCIAL Aim, 
SIGN MINTING 



CARTOON Inr VC HAAvPI ^ btt**Btll» ton™*, 
to 406.1 4A. Deirn* Mtch^an «2i0 



SIGN PAINTING -Ed»v Fw*bd. Fr W «t1e«ogs Kautmwn 

Cphltrln^n, MtSawH S 5023 



55 LESSON vii.tiximg cBwie. Cahoomsra uagaime. 
bwh S6.O0 Huriman, to S0367. ynouaii. NsWfflika 
BBSOS-QOfiT 



Models j. models supplies 



FIRING CIVIL WAR r ■ MAPOlEAN Modal CANN&H 
PLANS, »■«; CATALOG ti.W- Siwp-PHUA. to 692. 
Sh*Jlnw. FL 



WORKING STEAM MODELS" I KrTS & ASSEMBLED. - 

Trad&fB, LixornoliN’firs, Limoname, Aoai War. Truclu En-glntt 
Iwq Si earn B oaAs Ipla 1 69 Color jtajfis $4.95 13« Fundable |l 
totoc^d CiraAex Kl.iJO Low CNemwid Enterprlsiai, 

Drhf PWSN, to 537. Atomn^ Bay* NY >3307 
Eftl 3J-475-1771 



SHFP Mad*!? FiWh Ampr^i's OWwl MwM l^anUlsKturaf. 
Send^MF? B^q>ofc>f CaloJag Qd Wowl^teAndModfiftne 
Supples fijuefachat. to 61 TP. Shew. C QB494 



MAGIC TRICKS. JOKES, 
VENTRILOOUISM 



PROFESSIONAL MagW huge caiffbfl. 0¥W T.C0C Tnc+U 
aod Boo^a 34.SD. Hanh Leas Migic Facing. Ctpi PWi , 1 ?S 
L.Ticoiit Slrert, Bcs^. MA 021 1 1 



FB-EE Calalpg ! Tbir-ga ybu nawr tJuUAd! 1 600 Ndv 
a*tes. t r»cP.3_ Science 5 puna. 

JrAkumSmitfi, C-s3l3, ML Osrwvi, Mich. 43043 



LEARN VENTRILOQUISM! &ArMft*d Ihtturtbn, Sup^ 
piiei, OUHHlES. Inibdhaatwi Ft** | Mahor, to 4304’M. 
Ljclle1& n . Cckjiadp 30160. 



HOBum 4 COLLECTIONS 



NAB 5 HisSwical Mildary Ccflfictfblies. FR.-EE oalatog. Tft&A, 
Bow 5S06PS. Laiavaile. CA SK548 



MILITARY Metals CiUb^ SOt. Yawriy Subccnplian. 
S4.S0. tfemnn, to 1367PM, BaHwh, NY 11510 



NAB - CAchn Our 9upw SS 6 Page IHutirMPd Cst- 

ti 09 Sj»: VV.VY.e2 Ltd., flop 2063PM, 3 Low, Ut>. 

53154 



PECAL5 r EMBLEMS, PATCHES 



CUSTOU EMBHOIDERED EMBLEMS, PINS, DCCALS. 
Free Calabg Gutnti. Rls'i SkeKh. Sud-I 6l D Jona. N.Y.0 
10G14 (21 2| 329-2293. 



ANTTOUESi RELICS, INDIAN GOODS 4 

CURIOS 



FREE U&l r.j Sertcui ColleciDia. 30,000 Indian Art Patti, 
Pale. Speara. Aicea Slate. BaedworK. Cadoc Trading, to 
<m. Miirfnpwbwb. AR 3 ip £6 



INDIAN 'Sites L-eH 354 Idertilffifllipn BObk $tQ Oflpp. An^w- 
nead^ #4c. HfnpN* ti&5Cpp Sac-'iet's. Dee^aid. Mo. 
64741 



STAMP COLLECTING 



50 YEARS Otd ^rton dHtarmit Unilqd Sum, fifty 
yaara efef— 25* wilfi appfbvals. iuoii, to 011-P, 
Roeheffl. dwr Ywk 109 <H 



WDWI 50 AD PiPartM Gtwrrdrry ^£*1 SypOf ffT 

ger-uina Germany ConD-iwnoiaivrt, Dehniuvaa, Airmails, 
High Ya\hMB ^rae &g Caiacg. Also line stamps From ul.- 
apfwn-il ao 9 v«# Buy wnM yeL -iK#, Gafum balance pfotryptSvl 
Sw^i 25e todjry r Thi^k you, Ja-Tie^^n Sta™ Co.,. Depl 
A15PM. Jamefhjwfl, NY 14701 



UNITED Natana 3 Complete Sals 55c, AHYOvate, 
ComtftU. POe 19»M. U k* Placid. Ftertda= BSS? 



raeatht'AKJHG tounryi &0 DWerwrt mint piq. 

lmals LornneTXjralivBa oily J 1.50 wtth inirl LPmp^al^ Sdl 
app«irtk. Fagiida r to TI12P. Sidney Ohio *5256- 



WORLD Wide Stamp* mtsHTled in took* wi awroval 2t 
and up. TRUST STAMP COMPANY, P.O, to 1004* 
Jamahca. N.Y. 11435 



FREE Sorpfiw ConecHor’ wtf\ apprpvats. lhmAI to 2130. 

Pe&eyma. CA 949 S 3 



GNE3 Twot Thr«*» CWi Staff * R*ff*rdto CM’ 

e^g. KlMier, 4t64 62nd, Sdn Dibq*. CA B2 105 



“WHOLESALE " U.$.— Fdriign Ptc*1i 3( ird dattug Free! 
Eveiything Gub'AntHd. N& Af^rMli- fleSwtdijitf, to 1240. 
Grand Rapids. Michigan 49501 



"INVERTED ERROR™ k IDS DiHirer! Ufrted S MM, 5C»e 
■Mn lapre^a -E-. Lw«y r p O to 7066, &irtr Spnng, MD 
20907 



FREE U S Vm Sal. Appeals. HikteWand. to 4M7. 
Sfrtl^ Clv^ CA^nift 96064 



i01 Lar^a PiClDnai* 5« whan roqueatng wwidwida 
Swim. P.Q. to 210W Mb* TX 71211. 



M RUSSIA 2St WbrtNyde Appn^ate. bim 230# 
Ha-rak VJP. Aust,n. T*mi 717&6 



36 DIFFERENT 0\a U.S. navertue to'nts il.DO. 
VtohaaiBf Slampflv Apk 3502, MansNrtd, CSso 44307 



1 W WFFEflEHT US end ®ms*n ComnwnweeWi Cotoiwctv 
Sqt ipwd^. SS&. Bcut208t 

Wl 53169 



U.B. A admmeihdtalM plal* bkjchi W 30 ffilffl ^jfnmwins- 
rafives $1.00! Apprcfc*!*. Gbtdpn Dmiicm. Nokomi*, Ft 
33555 



100 DVhirtiriE U.5, 25C, 0^40^- to 425P. 

Mit^bOUen, VA 231 1-3 



FPEE Di-ice ill ter Canadian aian^ Darnell lJghlhDuBa 
aibumg. *4jpplwhenLs aid eccauwua Ken a f Bay 33 iB. 
FWvMlWw, B.G . Canada Vo£ - 2S0 



FIFTY FRE£ Stamps WAh AppfM*». JAD Stempa, to 
74?, MUtKHjnra todi FL 32951 



ON APPROVAL QUALITY Ipr^gn Wimp* r***in*t+« 
pnern- WtafTl UcComH. to 47, Bwdterd, MA 01730 



FREE 35 worn* WW* Stamp* Ptu* Fr« CaM^ffbN W9h 
Owl 1 fjDOOW Stafto- Aiwvtl*. Juftsr**. 24311 
Fran Kin, C3M-. SdulhheW, Miehigen 46034. 



PHILATELIC SPECTACULAR! Twenty Complete 5a ba. 
Wfl[, Used. CownemorKlivea, ropitela., Piotdridte. $1.00. 
Approval* AbiwH. to 40QA_ Someta Pom 1. New Jersey 
06244 



BEAUTIFUL Collechm fs r 50c Whan Raqueadng Quirt y 
Approvals m Ewpan Pnc#a. Myafa, to 0M. Se^em., MD 
21144 



50 us Mtmv CWtwtaTwi^w* 5®* N& Apptipv#*. 
oi&wa. Bdi r. w^mssawtL nj m-w® 



SPECTACULAR I J» BREATHTAKING STAMPS: born 36 
GOWTRUS. ^rorth Sl&.M. Only If m with to^mioraJ 
ApprowUa StintsFfcJt-i . DepPMAfl, to 9*2P., Twbrto, 
Canada MeY 2NS 



CANADA. 5D diherent 25c. Approval* Ofowky. to i-C, 
feimsa. Qm»ri&- Canadii NTT 7H9 



TOE— 52J» puckfl! Approval*. S7% MM! Gm. 
71&S Statavtai. Mamofi, IL 61936 



FREE Oi4h*y Cbt^hl** Ra(juest Appr&vBfc. 

Alpa-jgh, to 225, Higl brtdji HJ 08129 



BARGAIN 1Q0 Wdriff-w^* Stamp a m - Otabiy Rspflprtta. 
R. Parker, to 149, Wear Erooxhek?, MA 61555 



50 NEW ZEALAND FREE. WnH APPROVALS Caiman, 
ioa 5149. to Mateo. CA 94403 



FREE 100 Girted* With Joqu«1 dI Wortt WkM aH0fl5YBfil. 
flfiiw * P.O fio* 5607, Saif Mateo. C*lrf. W402 



so different Oks ms. oetwean isoi *no i9» ■ si. 00 - 

Ed R&j n. 423 Shepard, Marmm Qhro 44907. 



FREE! 125 Ddtaf*nl iso oo CataKf Vatea 

Approval* As^’a, 520 Soulh 23rd, Harrm. IL £2949 



I2fl DIFFERENT, PWpriaJiL dMn, site. fte-S-SGL L**- 
pn£*tJ (fcpprdwMp LovptafttJ Stamp. Son 1224, Lcwatend, 
Cdldtlrffl S0537 



ISRAEL 15 □idaranl 104 Approval*. Sam Cftaien, to 
6S5. Del-sy &Mdi, Flwwlfl 33*44 



WORLDWIDE 1 &0 Ditferenl ReaLime, 2St. Approval*, J.D 
MkiHM, P.O. to 2273, Ma?0nM_ CA S45A3 



FIFTY D.&. 25*. AftptwMa. ZaMttdlL P.O. to 29*P. 
Oaklyn. New Janay 0ii07 



CANADA Blarter pacuH iwJudmg stmfnflnxtrafiw** 10t. 
approbate Hwtey Boardraan. Lsil* Valtay. Mew York 14755 



FREE Gift witn P%sl Pwtfiaw. U.S Approval* Anef Want 
Ltsi Sarvic* 204 fcf Ftenflifvg. TH* Stan^ toKmue, P.O. 

450, Mod W- N J 07940 



COINS, TOKENS, CURRENCY 



TEH ftjra* HAeta, Full dates, I+.ttJ GEM. 1461 Clayton. 

Percwilw-Mtf 219&1-2523 



FREE gilt wih *orkt«KSa fiL-i'ency approyala. Aonon. Son 
44, MScari ifi.nt. Sa&kdlfchewMI. Can i*ZJ\ SfiH 4N7. 



PHOTOS 4 PHOTO SOPPUB 



PHOTOGRAPHY'S fwefi! Pnoe^ds At Na&onaUy Kno**n 
k?w prcai Yom s, small to*n dd a ta^yoo tantrum! F*w Cain 
kj^ Norman 5-.36G£EBLflh Westnedije, KafeLmM-oo, Within 
mo 0 Sines- 1W, 



PUftYl, SONGS, MANUSCRIPTS 



POEMS- SdOfFi Wanted free Ftairtfsig Pushing 
BtfHtaay Lb^C- Psududwns. to 743SPM, Sar&pfflii, F L 
33578 



MUSIC INSTRUCTIONS A INSTRUMENTS 

ACCOflDlOHS. NEW, USED. Etet^e. aiKtromc, Co-do- 
hwb. iKJSitaftjnK. Button toes, Hdhwrs. We Buy Sdl. 
Tnytffl, &etWKJP. RdPnir. 50¥p^^E M pftT.¥nc^. IfDise 

n gnivjiJaL.d, Call & Wnl« lui 3nx:hL -fts MdKturLdi J And 
¥44 AtWpiad. CA5TKSLI0HE ACCORDIAH 12644 E. 7 
Mile, SeUM Ml 4*205. 313-527-1595 



PIANOS. PLATEFtS- PUMP ORGANS- R-nb^d gn*i reoeir 
CWflSfg^ "Hp^-Tp" boakf. S3 QCifelvniSgh^l Vei«iPr*M, 
■Jtfttl 11, New Y&* 13650 



VIOLIN. GUITAR, ale ma^mg accessories. 

=woks Catalogu il 60. Inlema&onaa LulhMS* Supply. to 

5*03®?, Tutoa. Ok 7*158 



ACCOflDtCH- T-cg? Panels. Cortooi, B vy Dkcfl Truman 
■SOUS DanuRa Tredbl ac&*pti«J. Fr** ftfochunp PM. 
Acnudwt'O-Ranifl. i$ W**t Hth 5(r**i, 89*w Ygrk, NY 
lOOil 



ELECTRIFY P.dy«r PafiuL PurthL- Qiganfc Qulirtly. *IM3i- 

penaivaly «nh ^eeSiifr^t 5bcrir>i Unis Write: Lh Mllbhi. P 0. 
to ME. Cifrer. Oregon 97734 



HOME BUILT PEDAL STEEL GUITAR: plan $5.00; 
■Dobra plan* $500. Fm intaNnaMwi B. Adame. to 22, 
FWwr, Va. 24143 



INTERNATIONAL VIOLIN COMPACT, Cmarnu lor 
nwfrt makers, ?*paaffere_ ImporiMlonewood, toots, lamishae, 
-peris flc£e-;ssrtii(j!v sto/igs., cJisfis European mslii^wUs, 
sows AtaamMe yoursaE Hdlin an* gi^ar kli* Catalog £1 10 
-nouiMa 10% tfeMMienS oerliirfsale D*d. GA. &D2G W 
Gfiiwsdara Anns., flafflmore, Md 21215 



DEPENDABLE GUAPA*tT6gDDvrTAP PLAYING m«m = 

P<3. Mfig^ibng m&lruetions, Ifr beginner*. $4-95 

ItUSICUAKERS, to 50£& Tc-nt Rrvm, H.J OB75J 



SELF IMPROVEMENT 



COLON CANCER Hpma TT-rafl Tim Infnfrtufrlihn St-wnh!^: 
k^duiifiais, Ddfji. P, 7*47 South Hflfrlaon Wa?- -LltfleSon, 
CDk^adt 30122 



STOP SMOKING EASY WAV, W«**: C^emg, Bo* 121 
Cktunsde. CA 92DM 



EDUCATION & INSTRUCTIONS 



SUPER-INTELLIGENCE Amazing rrtirthad swir Free 1 
EDENR r Bo^ 1432, GWHto-a, CA 91740 



TERMPAPER ASSISTANCE. 15.27S hdilalMl 

tufW^— ntth $2 00 Ft&$aa«h. 11222 I date, 
#SWPB. L« Ang^f** 90025 OR, CALL 213-477-6226. 



HIOHSCMDOL, COLLEGE, AWARD. GaffitoiGflE t^enk. 
Parchmefl Gold seats- fur Irammg. Ponhyii^ 

(rtoveltr] ftkfl * GOv*rTMn*rt( D(tipn*rtt 55W 1«ll mr» 
$10.00} demll 5li#dk». SOK 2S00tW s ChHLfiga, 5. SD629 



LEAPHSE^rig Maf5h*i«fflpair^g. AjKoliiabln Iristf Easy 
id *Mm Free ite4a*5. C*mir ifl7 fR, ngche»B. Qk 

31 07*. 



“JET^GAS TUFBJNE CAHEEftSl" HwiffiSCLtfly 
rvnjiaiHt: — iPi&is'y. rir^iniefifl -ks DMfliaui zszabiished 
1957 AMEH4CAN JET SCHOOL, DetarUnsnl Dartjy. 
Monianu 59929. (403) 349-2100 



HIGH SCHOOL DIPLOMA AT HOME. NO CLASSES. LOW 
tttt. t’rigrmaliDn FREE CaH !□■: baa 1 -9M-22S-5600 Of wnlu. 
AJMfitM SHCdhOOd. Dept ^345. 950 E. 53lh St . OcaflD. IL 
60637 



FUSE Catalog. Lmm Aucboneamg. ahcasTwIHe 
Stfwl. to ’SCI. Lawraocifejrg Twirwaflw 36464 



PIANO TUNING PAYS Puna U.nifg ' C loam-nit ypn 
aarY4tng. Ln.t^rf e-n-^y a\ rmftift Fr^6 bii-Liklrl Nilm Fl'vnnl 

Softool. P.O. So^ 20153, Satuimenla. CA 959^0 



L-EARN QdcH Reipa.r. Slal# Ap^o^K F Vw Caueg 
Scftoof of Clock Repiiif. Rfm M. Squ^rs Village, 7 Camfrtdge 
Cl. T™ ftwer. m O0H3. 



SUPEHLEAHNING' Th|>w l^^ning kpnwi frii^jgh frntffc! 
Dt-rfiOb SupB-iiiemb'y OAri1rO> atfAfls; fttLiesv pEitantAhj 
■Fjw - boot eiwei^r a saiaog SupaUTeamingL 450-Pi 
■toetiUk AvetkJB. N V.C i()i23 



AUTOSUGGESTION. Staff? -Ifarrang h H dqiMr1enB'TapH. 

cBCbnte. books, Gguna^ Rff^mh Ass^ton. 

Oijk 24PM Olympin- 96501 



LE ARN Asfiftftp C r a^akfr RfrKsipji. \$sm flqy^mcfil^ Free 
QHtRJog! Dmwljf PM-40Q, Ryid&bd-. l h:w MqxiCO £934$ 



EkTENSlON A#id PMd-Grao^aisa Anraras in PhiOMph^. 
Ad. Sciamsi. Botany, Mmwxib, HoRwcpathy. ftadiofltca, and 
gihBJ* jo svtwc^a CitfricLter bm (aimail $1 EK? r^i^ndaiM). 
'fTftt^irik' Syagei OcJksffo of Tocftndtigv. ^bghlistr. Danhill. 
Su*»^. Engibrtd. 



LD€K5M*THING. UriNarsaJ Seteottf Maater., Cwiipot^ 
dff^ce arid Snog Turning Son 2 1 1552PM, Sacramento, CA 
9 Hi i 



RADIESTttEStA, Dowsing E-S.P C^rwa wd 

E^jijl^iWlE llli^SiMlrt CAOiiOg $1 .00 (relgndpfc^ i EHtebislTW) 
27 Depl. PM R. B-u ce C^tieii, Hig^idd, DarwhiH, 

Sitsae-;. England RH17 7E5t. 



UNIVERSITY DEGREES tiv Mon Accredited Uachecrs. 
Meiers PtiDs. fm F^rtt Hewaaied. Careom-pa^i 
470866. Tulsa. OK 7414? 



WAIiTiO ■ USED KS CIVIL ENGINEER course to 
9506, Sb^ion, CA &W0« 



LEARN RE FRIGE RATION AT HOME. Ltm td*I marthsv 
lessor* Fad iree de^iE- wmte REFRIGERATION SERVICE 
TRAINING, m? Emory *i». s-nperia 3 Beach CA 93G32 



UNNERSITY DEGREES! Ec*ncm»iffl h(?ma eiudv Ipr 
&BdTekif'a. MasLer'a, Doctoral. Prasligt&uD Iduuhy caui *t ± 
tor indapendent s^irfy and :.!e esip aftenes credits nee Infor- 
maliefl - RfGhard Oaiva. V 1 D i^ervircfi Pnegident. DcAifHbia 
P#pN; gni^cmitv 1 4i $ Third Si. . D*01- 2fc3 s , San Flsriaafi. CA 
WMi.Tdi Frw 0eO2a7'OTi9.CBftfefn. B .0aO'6SE-S52a:4X 
4iS-45S-i«Q 



LDCKBUITHING. FrcM-teok UhCK^milning Irfitr^ Depl 
319-613. bill# falls. HJ 97424 



DETECTIVE irainng horne-MLidy program. Free Pflfdumt- 
Ikyi GKAal. to isi PM. Hanover. Maaa D2330 



CAREERS In Tmcfriftg. IrlKn-Jt-nn S) Cl.l. Cs^neron. BciJi 
W2ifl. Hananan, S C- ?=WK> 



HOMEOWNERS - Sava inoitsands in mc^aga ifttaf tst 
gaymer'is Serxt 42.69. RK liMoi?r-alKin EntaipiM. P.O. to 
i90. Des>«. AAV Piano. Tsvtat 75US6 



SCHOOLS 



WHY NOT INVESTIGATE COMMERCIAL DEEP SEA DIV- 
ING AS TOUR C AREER? 0 lx Gradual bs are worung woria- 
wsdi* making eMorfer^ money Si^xl $6.00 [luDt reiyndat^a 
upffl pfwflllmfflLI btr DltNOg i^kirfcircng cfeden- 

eifll^. cfejr^e tmm, Smjji^mc:r>1 ftlibSiCA aTflarffir dlrftrf- 
Casons, pi-sgr^e sterdaros. ItnaftaeJ as-s-.t to Dvcni 
InfitiLute o4 Technaiogy, Inc. P.O Sa^. 70312. Dept. PM, 
Seattle. WA 961 Q7 



WORLD Wipe COLLEGE 0 feicsoneA/ins, fcm The nriff=- 

nel — Sff-jrt.— W d*Is l^gesi 1 - Tanfn Atipnavad ipr V.A. 

".ey catalog COL. GORDON E. TAYLOR BOt. 949, Deofi. 
19, Maaotl City. IA 50401 51 5 426-5242. 



EMPLOYMENT ^FORMATION 



ROCKY MOUNTAIN: EMPLOYMENT N£W$LETTtRi1 
CckTTfldo. Idnfto. Mpnlani. Wyoming 1 CuemM oper'in^y ■ All 
FREE INFORMATION^ ImermcurniiifrL 3ll$ 
IN H «™sck. C^OrpUO Spirts. CPWf*^ 00M7. 

1-3004H'7*75 X1 12. 



SHIPS. Tugs CriMesfttpa, Rivarrt»aa. Wemen, Men. 
SI 5)ft0Q”46fiD00 Wait month. Home mourn Ejwhkicb 
jnnaceesary. U.S 112 Counties Free mport S*SE M*r™i 
EmpioynTiifit ®ok 307, CeWl. IN47110 



LOCKING tor lure poUStiOnM W*f* W *HH JCH HECDO- 
NJTrCN, PROMOTIONS, Of gtf lh=l JOB W ttw ffflflT 
INTERVIEW? He* IxiuKIeI cun he-p- you achi vt* :hM* goate. 
even GOVERNMENT JOBS, writoui Bdeneng a kit c* 6m« 
. or money M MASTER KEY TO AOVAHCEMEKD. 43.95 
Cat«f A Opportunity. Inc., Keyetc^e EkecuhvA Plaza, 12555 
Siscayne filvd . -Suita 929. Miami, t-odda 33 »3 1 



OVERSEAS Jobs $20, H» to 460,000 F?ie ^nw60n. 
Cpyram. to H7BZ. Ptaatoft? 10 03*51 



HOWto, ^.em . KO.OCMGJate.. .toy Qm0S«6oft 
5*erif4s . .Free Dutajia ■ .Schwucte*, 672 H. Kervmoffi, 
Suutf 304, Lh AngaJea, Ca. 9000* 



HELP WANTED 



AN OHIO Oil ft. DWffr* Plwity tit Mfliwy ply? C«tl benMBOT. 
hmge beneHtp m mutym ing vi&ml in your tma Fl^gsifdieis dF 
aptperiertC*. wrtle T.C F^id, Prae..AmerBBniytjncafKi ! &S' . 
to 426, Dbyton. Ohso 4$4&l 



AIJ6TRALEA — Qppiingf Nqw* T^ r*y 1 TrinspurtPtain 

PidWdrtdwide Box aetE. Cypmi*. 

CA 90630 



OVERSEAS U.S. JKJ Av«£kbl* UnllrnllM C¥ppdrti*lft»a. 
write tar appkabon. Emptoyert^ to 3Z3S4, Gulf Shontt, 
AL or caW 205-W6-2500 



AUSTRALIA WANTS YOU I ftg Pay I T ranapotiatai New- 
W EmpW’rt H^dbw*. ■ 42,00, (HTEAHATIOKAL, to 
101 07^ AM, WASHINGTON, OC *&m 



OVERSEAS $25,000 ■ 45S.OW'. to* Report! 

Efndkrymcnl, to 19-7B6-AA1. rt diarapeld, IN 43216. 



FOR rNVENTOftS 



HONPROFrt Fwi^dalior- he ids rfMnlorg feet jecor0*ig 
rnrTie Piw&iexm bon. ah haled m^enlorB FoundaDon. 5tn-B 
Idwh, CdKjfBsk] Springs. £X> 6W00. Or C«J1 

l •0OD-0B0-4B40. 



PATENT ft ECONOMICALLY! hr« Dela-e N. fienar. 

S3t56 K. Ffchmond, VA 23S29 



PATENT AND DEVELOP Yoyr srwHwi Re^vienri P* 
fOf AijtrtL ens Lictmti PrefMPntf finflpn#*- S«no tor 
FREE PATENT INFOP UATK7N Every InveniOi ShOud H*m6. 
Htchard L MUfer, 12 Pflrta*da Dnw r Bjw M. Dim Hrts, W 
1 1?-*6. IStfil «*-4M3 



CUSTOM METAL WORK ■ NYC Area Bma* t Large - 
Rmm iWf Mwhsne Sh m 44 Gi**ft* P-1 
21242S-B5H 



LEARN Me* k ar*&- yda" irivanhdr Idi aale^y .jcanaa. Free 
sooNe: >:u Lines praceduras. royatty ratoa, resiurernenm. 
Kesaief Sales Crxpaftifoon. C-E-F1, Frefner, Onm 43*29 



REGISTER E£3 PATENT ATTORNEY WwNrtgtOfl. D-C- 
Suburb, oo^ak t A Keineshingfi, 414 Nuftge^erd Drive, 
Mcw^fand 20650 



PROTECT YOUR INVENTIONS AND TRADEMARKS, 
Register-ea Relent Adarney. FREE Piat-unmary Review, 57 
Pratt Street, Harttofd, CL 



AFFORDABLE Peienl Pmlortmn 6'ocfiurf : CflbiYricanEi, 
Ml 3 Bih^bne, WrwiMd, MO 20903 



INVENTIONS WANTED 



HEW Idea^ Amencan FaLenl r4 WEi-^dglon, -D.C, Gate 
Ftesuns! Beal towancei - to* Ka - 1-000^57-7060. 



EARN ROYALTIES. NUPKOOUK fffWWATWHAL 
1377 K STREfT. #203. WA£HINGTOH DC MOM 



INVENTION MARKETING, FREE mfOkMATKW. REP- 
RfSENTlNG MANUFACTURERS P*Lnwr, 77 Fulton, 26 O. 
Fin*rtCi*J DNbid. hto VWt NY 1003fl 



INVENTION B; A-** iRtorttvw on qifanflg your 

tor Behr Ktssbr r dalw CorparulUnn C-&-1W. Fremont. Owe 

43429. 



INVENTORS! Have An idee? DCTil know tfhaJt to do? CAH 
AIM tar ttve insomiifton K4. Tdl Pm* t- 000-125-5000 



REAL ESTATE A FARMS 



HEW , , , FREE . . . catalog? T*c real eatata valuee oout 
id eoeat 1 P'eaas sd«iV mm erotMrty and toiton d*3ir*d 
UNITED FARM AGENCY. 612-PH4 West 47th, K*™* C*ty. 
Mo. 64111. 



tCfrrttlriuJd On ntfRl page) 



JANUA^ im T75 



REAL ESTATE ft FARMS 

iCdntirtwd Irnrrr prgcpdlng page) 



CANADIAN CowMry Pnppsfl-sr: &ir 70th yflto. Tnrma- 

fisiH^blu Mslos U4 SI W. Otip^am Cwp^BCin, 

4%.. i5 Et-nnr Toronto GnliirrO fcWW 1B5 



CALIFORNIA. Lola, Aere-aoe S40 Dcwd HOMdnlhty. 8 ok 
3529 r. Lcre Angetea. 90D3S ' 



GOVERNMENT HDMES 

FROM S' 00. Vou Rep^r Alw s>tinqti^rtl True FrCgWrty Am 
Fbtolrawe U3*5 For Irrfg Call R^ytfidSbte l-3s2-Bft§^23 

XH503 



rtDVl 1 TO FlKJ Pui^M G<Hd CMintry L#r^1 Feet 
Filled (We T*fc HOW $4 JO tFMun*SHDIr! CfcflreaL 
EtiSHfprSes, floss P££lP*A Lwuflon, ME 94240 



MONTANA LAND NEW OFFERING 20 Acres Jar nwre? 
rfu'r ly a 56950. win siM down, 596 5* mo. Na&rteautiU 
Y*tom#feyra FarA arid Naiinr* Faeas's. In the fiafcl of irooHy 
elk, mki. moose, aoreloofi and lurfcey Jiummg. Blue rUbon 
Truui Btteema. Cuarameed Accee-s Insured Tn*a Ana Waffran- 
ly Dei tf Your Inspection Welcomed Free Brocsyjre Maps. 
Cota Fholos LARGER WHOLESALE BLOCKS AvAfi- 

aqu. caiul today toll free- i-mhu-szh. vel^ 

LOWSTONE BASIN PROPERTIED 1113 N. Ah Am?.. Depi- 
PM. P.Q So« JM7, frusvinw. MT 59772--]to27 * f40fi> 567- 
5466 



BUY IT WHOLESALE 



400,000 BARGAINS Beta* WfcHesale; Many Free 1 Uqul 

JAM ns . Csawwla Jod Ids Single Si¥Tis&re Fm* 

Details Par^inNyrtWra O^swtjrthies. Bin 73Q.A. *feJlpnd, 
M.thiffen 4#4£3. 



BELTS and Buckler Complete iir*e iwt deltas including 
Irycken. mpto?cy£iea. widlfle. i*psiema tor &"si ProM?- Com. 
ptftiW delta m up CaflfflJflg SI 00 Anc-hpr SffCToHlien. Fkn 
3*56 BPM, North Pr*v*rtrt. Rl QJ911 



CLOSEOUT 4*w*ky 5$C dozen. (Cetak? 25C). nourtvU. 
10MG1 Dm. AHmgtofi. WA 0S^4 



SINGAPORE. HONG KONG, TAIWAN DIRECTORIES. 

baling 1 1 ,000 suppers, 2£>,OOQ products, Buy tir act! Inlcnme- 
&*so St 00. Mfr!?ldsc Ekslribiriinq. Box 27* M, MertKfc. NT 
Ii6fi5 



NOVELTY Franks. Jofcea CalR&g 4Se BWH, 1B2? worn 
Chartm. D^a PM. Brn&tvm, Ninos £?2?i 



CLOSEQLT31 OxwinCs! Bofcw Wh^saie! 
liHOnneiio-i ilainp DON, flo? &VI5?K, Fernd^P. 
4S220 



WORLDWIDE BARGAINS Irr^cirts - Ornpih^ — 
C a 03eojt -- Surpliii — Frea^ea- - il^arnpod E^t-upui 
Mamaaa, Bo* 1717PM, Hughlaiwl Intf. JdlSS 



ADVERTISING AGENCIES, ADV- 5ER» 
MAILING LISTS 



00 AUTY Lists t?l mmkwdur BU YERS I AUcMe^oriea, Com- 
pufi^ilid rn ZIP CODE ORDER. Gui-diUeied Del -viable! 
AID DISTRIBUTOHS, 5017 NE B6^- Albanv. OR S7321 



OFPORTIJNfTY SEEKERS MLU NAMES. FREE 6AM- 

PIM- VWHwA-PM EkQE m rar«Sra. AZ BM42 



PR££ Ma*^ LiM CormuHalkni Detula. GOO-zaF. kta* 
1 ldr,. Stilirl. FL 33 W, 1305} 33J-5ZOS 1-6W-554-5+7B 



MAILORDER BDYEHS LISTS ^B^ble J Cf IMMEDIATE 
USE 1 Ctfilpulenttd Pf! Feel Am£ BlICH Pfl ZIP CODE 
Ohcheh. Guaranteed DELFy^rasle 1 Fpr ^mpwo 

details »N si » k>: WNITFISLC W^F- BOX 
TTVETVTOH H L Q2*7B 



AMAZING RE50L7S! INCREASE PROFITS IMMEDIATE- 
LY mailing- ?sit 4 caiagsjfiea FREE inlomiatwn SASE 
Lavofig Swaseea £*AerpnM. SaMa Rasa Rd . 

CAmwiHD 93010 



FBIEr 2(10 r Sam* Iseakwa} Lrat feet First 1 IZ - P>i 

PaHkMi^iA. 6 pk 7^. Hinesv'rte GA 3i3i3 



MAIL QHOEft NAMES, campele^zad. adbee^vw ‘dbtv-i 
ZIP CODE orale* CSL^inleed! de^^pte 1 RDStf SASE to’ 
IOWA EARLS. Z04 SOUTKSiDE, LAKE VILLAGE. ABN. 
71*53 



BUSINESS SERVICES 



INCORPORATE mittoul 4fg;sl ^ax! Frpt tiCtikksi (Alb fftfiv*. 
Intludes K*n*& Cu> Mw BOC-3A5-COHP. 



1 76 POPULAR MECHANICS 



PRINTING PRESSES. RUBBER STAMP 
OUTFITS 



BAfICO Type Fauratefs. Tyiae and RLiJdei Stamps cata- 
fcgue. Mas K 00 reiund^e oniirgi onSflf 237 S £ver^aer 



TYPE lor pnMmg. £&*&£ JI.WMuiliWt 1#1 
Quaker Cdy Tvpff, R D. 3, Bax 134, hMlftyhHMk PA 19344 



TYPE Fanf*. jRand! PfeirHing Prns;m, Hdfl 6tdnpii-rs Ekjp- 
pSirt. 1£D r'Etyn-Ji iZ.OO E3tidko!ibx litsL arde< AnYsfr Type, 
1720 H engage, K622 



BDElNESS CARDS lllvsrmopat^ed^ Irae iampiea. &G. 
006 leytoi FiMsbiirgb PA tSZBZ 



MAKE ■ jbt?f atampa - prof 4 b &u?piv end 

KSJiprnenL oalatog rtitn ^lalr-ifcSans. £1 dotiucflible »Ah«der 
Stof Slamp SupiiJy. 1720 N. Marflhrliea. Cnwago 0Di22 



PRFNT VOUR DWTf - Pw&og J»MHS3, a^pplias, 
dir«er irorn iactoy Famous sanca 1B72. Si.DO rbr cata- 

log and ian>p Ktf&ey Cornperiy. DM, Menden. CT 

054 so 



PRINTING SUPPLIES 



GUtCK Prmt-ng Low Pnges WKn; NBdK>nwide, dl 4 

Nbdh Wain, Sfio^mirgtTn. I'linfiLi 6l?Ql 



GIFT SHOPPING 



PACEMAKER Uaeia. Trava^ers. Mnneco w^id^jp" shaver 
neadB no a^ncrty n^baltoriei ItsaaSe, S3S-US re%Tdable. 
Seae^rd Sourxl F-itorpngies. 219-12W7 t>ouqia5 Si.. Vidsna, 
fl C Canada VflW 2£7 10041331 -4Z20 



PCRSOWAUZED C^*^5 Ou«ie Bag iff s61 

3l2W Large Sii.SS Gy^rantoe, or Navy 

Qrfler T(KSay F rgni Jum, 1*423 P^cK* Si HwSppriH. 

GalH 9SS4J 



SeCURTFY. C-^tsiog u\ uniqw fiams, Vaitay Rsrgn SoiTtry, 

P.Q. Bex J0£. King □! Pru W PA 1*40* 



WALL PLAGUE Cban IKHiM QjIVti P»pi^ F^ly CO 
^4.95. IPS, Dept It, Lintftri, W»cfe?n Kff 

67207 



CLOCKS, WATCHES, OLD GOLD. 
JEWELRY 



HIGHEST CASH tot Gold, Jurwplry, Gold T Oisn, Hiftgt, Pia - 
WAlche», SAor. PiEMinum. Mail Artekas- Today. Fred 

girt wAh kitormaiirw. Chrapo Gold A Preck>u* Wftralt. to 
South Wabash. Depl 65*. Cn*cago. 



CLOCKWORKS, ^ood dock bianhi, tocUv^ti Huh*Jife 
belt bucMK. ciil afonea, eic Whofedle caSalog 25c. LIoju!* 
Cofp.. 606 V-S totb Str-KL Whesiia-nd, Wyoning B220 1 



TAKE NG CHANCES. Deal wtfit bBest, mssi leliabe Firm m 
oid oaW bu&™ss. Established si 1-934. We bjy GcM, SkVv 
PiBlinwn. Uiarrtecda h^*iasl Cash. Free Inlofmalwn ttose 
IrUuFtnasL ?$-A Easl Madraon. Chcago 60652 



TREASURE FINDERS 



FIHD tM ttiirts, ^tiwDlry. flpld %' Mtfnlrtd r¥¥U- 

kifiKMiftry device. Fr#a tjiliikjtj GArdr^r, 47J9M N, 71h Avo . 
PMWflii. AJ 55U12 



SAVE up to 4Q*a fl* m*tot tfttrfrfcKS All h^ndaF 

XldudKig WnrQe'4 nm Garrfttl FREE AsCoyrYI rjilalpg. 

GenaaJ Sl^e, Dept SJPMI, 1325 Gihee^wiy 
Cross. MMHOfl. Wl 53713. 1600!- 274-+55D 



DIVINING Flod ■ LbcaieE Sunad Q^Aas, hAatal. Pofcecy. 
Gravas. flui^rvg Fcundah^ns. Pipes. S3? .50 I nMtoCHona-. 
RMi^n^K? Bkjdi Bot i*0S0G. Clffve?And. Otiie 441 10 



TREASURE - Locale -quartet m V a^ay wtih L-.3i4 ie-ii.-vvi? 
Areator - bfcuTn* he* fleaearicdh Amdufits Bcij 27027D - 
AMC. Tarr^g. Fl&fXJa 330M 



FRANCHISES 



EXPAND vOtr tjSMlK-as by aiKlirl^ty yc^r prpdgucfl mi !hs* 
soace lor only 5E 70 a #ortf. 4ip-ogd« rte*; S45 M will grvp 
yew n bffld cenleied head-lne. Ycxir bfTer fri^dedi §,000.000 
readers a mornh> 8D r fl ei our adveniaere ibai yt-- r;e« ®n ihr^-.n 
oases »e Jepeaters. so the nsagarzfTe musl be wnoing irt 
ihem Fi addlKW our feaKKirp a?e do-4-your sutler s, s&H-cjpnii- 
deni wtf-EtorterE milling to -Ejofomrl Uvsmsulves n- any wur*- 
■xtiito RrafeowgrE Reedh oui to tt^ae groups wfUi ycur Prert- 
i^iim Cppcvtanhiijc 4 nnd wm^ ^pid your ad to RapuiM 
ftfedia™ CWi*36iikid. 2$4 W. 67m St„ Nim Yoi*_ NY 
10019. 



PROFITABLE OCCUPATIONS 



FT. SUrTHAuttctt Sth«H. Pi. 5rt«h A-K. 72303. ReakMnl 
A Htome Ll jdy. Veteran Approved. 



REPAIR \*wr*rnmm PmupAbsNi md 1 dC^ 3 wrttob- 

Sale list 4QC. Diwanyur'S, PM, P.O- V, Pwt dervia, NY 
12771 



PLASTERCfTAfT . . Preble Home SusinsM 3000 

Mc^ce Ava^iabie. De4a4». LynnSfa, 6^ 1 C M^iajr, 

0*d 440*0 



AMAZHtG PROFITS wrt^ small SAWHLL 45 pages How 
To: SATISFACTION GUAHAIfTEED. 16.95. Sieve Tfi^ 
$ajwmril r P.O- Bm jB61 r EHzAbpHown, K j. *2701 



SALESMCN-PIST, 



HAKE EXTRA MONEY DURING YOUH SPARE TWtl 

Efun weekljr oonwnsaions ahowir^ oor enEftinp lin# -V C*l*n- 
dn, Plena- and blh^r popular Adv*rHfmfl GiUa. Ptp JtK4, pet- 
spnatweca hum *AA-i iimi. Our 77iJi yNu- IfeejeBfNrice 
nacewrr, ^ -.nw4l^mE«n! 4B CDflWiprtSi, S*1 yOm *0uU. 
Full TcrrK! P 5 |«!rtt4J- < Write W Kftvn Pffika, NEWTON 
MANUFACTURING COMPANY, Dept. DFWCl. Newton, 
lo^a 5C20B 



AGENTS WANTED 



WITH MtLiL.'i Shoes, pay day ie> when you mem 4’ Tata 
oto^rs Irom inends erd neghtKvs. Wai-^h yonr businaaei bund, 
■Mdwul risk or Irwestawnt. Y^r»e: Mason Sboas, K-6TO< 
Ch(ppawa fafla, Wl 54774. 



RAAKE MONET IN SPARE TIME. As a ■ubMPution 
rejKBaemfftiva lot wad^ naUoeal maguvm*. yow can esm 
ge-neroLiS rarnnHaanna mhiia i&amirg the art -ol per -ng. 
isiatnKTtKsne and suepiiee mill be sent to you tr#w. Send rh* mi 
wtfi your Jiame and add™ to: POPULAR MECHAMCS, 
Depl AfrL. 255 W, 55m a.. Ne* Yoifc. PW 10 O 1 P 



BUSINESS OPPORTUNITIES 



iMPOftT-Ejiadn DpporUjtidy. pnoflaBie mood-mtds. ip*i 3 
crfctev bi*saT«5s horn hom wS»ut taptiel We #^p plan hpf np 
iiak estamnaiffln. Eapenenice unn«»i3eiry Free Pleport 
Wni^er. &apt CSTftL Wnodtftnd itiH*. ClW 91307 



AUTOMATIC don^ n^flcnme can make SKXJ hr Rrotfts 
^bdafel*. Easy. Free dalaife. U' Crbris Mtg , 065^-42 
Hasearch Center. Nftnnsapciift. MN 5442* 



146Q Wtekiy Hpm* rti*5.ng prtyp *rtt. Gt»rfw«id, &M 

2S233^R, Tirtiaiftc, Florida BMO 



HIGH PROFITS WITH CUSTOM T-SHIRT* AND CAPS, 

irtfisrjjerrYwe. prcH esa^mei: ivoal lranaler macHnei. AH sup- 
pkes. PRESS MAGIC. P a 004 22009 |GCl. Tampa, Fi 

33623 



6Ki MONEY end t» ytwr umn bou We made J4.W0 to 
ilO.M a pi- cprpiFimtiat tteSnmsj mcpfeng pArl'irme. 

W* Ttw yw Itow IN DETAIL in 29 ba^ bdW^t. t5-90- 
Envr^ivn, P 0 Ran 1456. Loi^monL Oeto. W50£ 



FHEF Inlormplip-n Qufl watJfifl ynp tom chasing a i^idt AA 
I94m mill it fljtotorirfg* Wnlt: Moc-e 

Mfc^nlM^g. 277E. Cantab, NC ETSIfl. 



MAILORDER Opportunity Start prplitibit hemt tfttfiraw 
■^ilhni.l flsperiihnqa pr c jpilil iVntf fcf Aim bfipk- p^ii 4vLml4. 
Ma- Order AxsdciiIbs he , D*pi. 65, Momv4le, NJ 075*5 



SCREEN Pfl IHT T-SHIRTS, toexpen^rf krta. Free Oelaiia, 
T-Prinlir." POO 23fiffi [DC}. Tampa. PL 33*Z3 



LUCKY TEEN PAP EH WEIGHTS ^in? Money - SuCHH - 
Hlippnwa' Free flrwstiiffB. Write:: USSAHl &s-i 2?k, 

W«Nngton, D.C. ^7 



GOLD STAMPING MACHINES. hw0*r^#, Qu«dely. 
Urpt? vrVfinl Ai » dHlAl. Mqic Sydem, PQS - y 49Sfl 

I.GC). T^umM, Fi 33623. 



BUMPER STIDKEH PRINTING DEVICE. Ct^ip. Simple, 
PVsrtatrte. Fraa iSatata. Sii-rteT, ^Ofl 22791 fGGl.TamM. R. 
3362£ 



MAKE Rubber Stamos. Higlyy PTihtable Business. Free 
Del a 4a. Siam&er. PM 22009 IGC]. Tarnpa. FL 3362Z 



t ak£ Catalog OraSere. We ^op sNp J50Q l» 9 .i- 4 *ttY»fl Sfe- 
eatty prodifcla Lowest aaltw wHfiitMlP C^iCea |pnm«**lfl 
delivery. Speemculaj homti unify, Rti 0COk 

SMC. 9#df De Soto Ava. Dept ^>-6!, Chmswisrlh, CA 
9131 l-#ffffl. 



iContlnued *n nau pegaf 



BUSINESS OPPORTUNITIES 

r "l Irni’Pid IfOffli 0>eC*dte£ 

ALUMINUM SCRAP - KKvCl* YOiSSM - HAKE 125.00 
POUND! Fro# InlOTTFiaiW Indbili'itf-f'MSf Ek» 127. 
Atesasdris to- P4ew Tort *3007 



VINYL’S Where the money -s' Prates trolly repan. wiin- 
tfh, i-ucului Furnrlunfr liXfgagih car laps Q*jii:h. *dsy. Twc 
imrt: $20 jinbd e day fidn i ydu $1 ,0GB a morsh Homes. tars, 
elites. iHiLsuiai^s. unlii ruled customers. Sian easing iille-r a 
lew days fHAf&ce. SensasiDinal details Iim VIP, 2007 
fttomroae, Chtcaga E06 ' fl 



PIANO Turing qyjeUy teamed mlh mm& study courses. 
Qfrkanna panted Amoricani tuning School 17D50 Teser 
Of we Morgan ha. CaJir 95037 



CONCRETE &ioci: Msciilnes: Catekig 51 .CO Pome &», 
to 5740, Rapid CrTy. Sort* Dakota £7702-57*0 



REPAIR HYDRAULIC JACKS - DETAILS FttEE. 
WATTE: HYDRAULIC PARTS SUPPLY. $0% W?, 
BBDWHSvillE. TEXAS 7B52D. 



VENDING MACHINES. No selling. Acsuie* earn amazing 
pfolrts. Hmj Catalogue FREE. Partway CdtporBlion 1030 
Qreecapnngi Onve, Timomum. Maryland 7*093 



LEARN £?ew ‘ig Math me Repairing. W i Wctnwn. Lucra- 
tive Fronts Qresstin ^respondtrate Sehooi. to 51W, 
Speeder. fcwra £i30i 



WAKE MILLIONS MAN JFACTURMO BATTERIES 1 ' 1 

Supokes r»>a*gtite EwiitesL Be* 36S. Bogota. NJ 07603 



06.000 LOAMS INTEREST FREEH Sacra: tew 

WIPES OUT OOTTBir PMila FREEH MomywiM B. 

LdG^ngr MY Ti54& 



GET RICH Listg OTHER PEOPLE'S HOMEY!? UM*qLm- 
■aniaiiny Hu L'less 1 '- D*:fc:i rs FREE I! Finnrttfi CcwSuAfirirs E* 
Billn gH MY 12a 10 



CLIP newinMf $? - $25 EACH!! FREE Ri-puiV 

Oippingfl*, BiIIii>l|j NY 1251Q 



GET fflCH!" SttoW W* ntfw daffls-frfrtfit C**h. 
GredlU ERIE report'! Wfef>M*Kit &. ftillirtgs, NY 12510 



SAVE1 Tw stamps rands yen** name 0? JhouKinds or 
Oppert-inrty Adwnrhsem £tA-j®x:.- to *223. Hocktertt. 

UbiQffl 61 1 16. 



HUGE pfcfeg 1 R#OTfYf4K>ning uwd ^ar Emmery Secrels 
gtihem d^i'i teh C^0=W7 Rat^y Qms^. to 3300, 

MrcM*y, N-C- 



J1Q2.00 FrtHTi -Square F iso! rtywOOd. Demand! 

Ravaain-g mwi c5t (HatendaWel Woodwin, flrtOgwwaltr, 
MJfii. 02324 



If r OO0.TO WEEKLY PosalH* Bawumg My SJraei FREE 

BftDCHUraE snows how. ^pm, isb a*pon. setwng, fl 

33B7U 



ALTERNATOR Sflarlei- reteuiUfctg flianuw. STep ^airwig 
avaiiHbie ADM. Bcjt i3. tM-n* H20? 

"UNDERSTANDING MULTI-LEVEL MARKETING ' TREE 
REPORT. VENTURE SYSTEMS. SOX 3». RIVIERA A2 

«M42 



ANYONE CAN EARN HOMEY . . FAST . . . C-UiJIlhg 

Va^tdir^ HaJtocfts 1 C?u3iifibaoa% eaay &t\\its' f ree inloMna- 

wn PurpYman t - PMBi , 250. Alekanorai Bay. New v ahi 

15S&7 



HEW dticovery n» battery r&cemjitrfim^. E^hieeft me mb* 
guararHe* mea*LS Big Pwlhs Fasl "! Eleetoee, 7415 C+mh a 
Or., bffle *SiKfc, Afl 72205 



SECON0 AHp^l^ilinqCFc^rs. Dttpi* Fr^XS. P™ 
■1^1 PM I Ml 4fl£|15 



PREPARE 7au< Return Earn tegh fea. 

Traw> ad hear*. Act-iedfled Pmgrarn NalJonsi Tea Traini^ 
SffhwH, Mnfwy. SAT. 10952. 



ReSIOENtlAL Sche&3 ror Dattaiy Manuractufinq Leon 
ftaflary PaetQfY N.V P.0. Eiiwnhi-dstJaal 72-74 Sa/i 

Nk*?ipg. An^a, N A. Ccsfcrt*: "Lwt4mI Art^, 



EARN MONET AT HOWE OuRTamdingi ppeorlurwy Ter 
hear* Wtita for rTe mMufmaiKjr, The B^ra 

CompiPiy. 120^ Marwood La^a. Oicinnali. Ohio a£2*S 



SURE TO SUCCEED 1 Sevee hofne buitfiee&ea. guarjm- 
Igf^ Ims Crl.nilH 1 Dynn,imps Syifa 32.PM, 1 2» 3rd 

Aw.. CSkil* Vi$«L CASl. *30-1 T 



LEARN HRAOtt RESILVERINa free mtornnislron. 

StlVitfcmf!, ticj 127. L^fisdowne. Pa lflffiO. 



FREE! . . l "TREASURY Of HOME BUSIN E55 OPPOH- 
TUNT^ES" ... HAILCO, BOX 3437Q, aARtlETT. 
TENNESSEE $S1:W4l37D 



i MADE $40,000- Yeu by Ma-oi^r Heftra dSwrs mak* 
mcpeyl DatailH 25c Toney. Bail 31SYY, Yji&larti, Michigan 
40197 



IMMEDIATE IMPORT BUSIHE531 E ru ceu“ Air! >.nr Ej*1 
Cwvanie^ Uxs^-ig Far m^Bnera. Agtnw.Rapre*iflraMv*a. 
Our TELE* SERVICE Slana Y4B At Ones. 1 KM* Of Prod- 
ucts end L.n^v Wrda ArttK-0. 127 East 59fh Steel. Ple^ 
Yerk NT HM22. 



5ELL EkBAB by Mar D$Ata*hiD-25e Wilvui 1 ?!, Hksoc 
44R2-RM, Wa. E41&§ 



$iDO0'* WEEKLY adn;ln*. Sei? 

srsrtip«S erwetepfr. Watenal, Ben *5516, La* Angola*. CA 
0K172. 



£10.150, Hear! VjIL -I im* OpykMunr1>> Full Tim* 
FrE* VelustHe Repo n. AabMy. Be* IHPPM. Tcmbai'. T*us 
77375 



START MONEYMAKING WOODCRAFT BUB WESS mak- 
ing Easy - Oi eck' toys, gifts, nevaiirfia. Fiaa details, Vt^iiami, 
?W0L ?1R Sebastian. Tucson, AZ *5715 



EAHN? c 0Cl yyr->i^-irHH Wilh FVg^SjilsI?- Min- Dpn'M r B^srw^S. 
Financing Avflilnf 1 -- ■ fl-jn.^M.v -SS&ll3rh. Mnnp-apnK. 
55441 



MAILORDER fva Category C-wnpyiigrired in Z& 

CiXh! Orditr 7hi?jr.c Pn-splv W.M Rp^pnnd To MurSinSiiir Otfem 
Giid' d.nLt'tC Dai'vnrablt 1 Flv Full C^brils- Ru , .h BASE Td 
P4r?*ri*d indo. Co- Ban 72SA. East Sandwich, Ma^a 
02537. 



RECOVER PureOekSFrefn Sciap Cif-^uwc Board*. EleeMfl- 
ic Parts. Ea?Y- Meihixf Send S5 00 Racyrtng. Bosi M216P 
P™. NV®Si(M216 



SELL btx^s- l?v 40O-&bO^ proM Fnw EPfe krf 
Scw^dodks. 236W-3A Mile*. Clevi^andL Ohra 44l£B 



FfiEE Cateio§, Hw In Msk g Monriv Boouh. K. Frank. 530 
Slocktcn. *107. San Franc^co CA 94toe 



STAY HOVE AND MAKE HDNEYI HUNDREDS OF 

PROFITABLE PLANS. Freerfi5an?iBliea.#tami@ Pub4icabana. 
0«C< iftESia, 15® TP&^ftZ. Miltefibuig. OH 



FREE Ixiek, H&h to make ffSOCk Weekly at hem# ^an “ktkj 
diepmg navna iMrnu. Dav>a. Etoi 3565. Mynie B *atn. S.C 
2957F 

MAKE HOMEMADE BOOKLETS. I w urrvd 31*7,000 
wilM ttmmt Frar nl^mmkjfi Falcon, Efcw 37l ^9. F(. Wc»l^. Tfc 
7C117 



NOW To Slart A Quorate Ym^ Own Ptolifablfr Mail Odes 
At ffcwno 1 CPmpiftitf 2& ipe^g BooUW 1 SerKl Only 
S500' Gqih^n Inc.. Rt'2. Bet l2*A Collin®, MS 3^42B 



12.000 Oft MORE In Cash Par Weak Plus Tl^u^ms Qf 
Dollars Worth 01 f^Mdi And S^nr^et As^oiulel^ Free! Guar- 
erAeed 1 0«1ft4& Fjipia Freedom Sox SB1. Chme. CA. BT710 



BORROW $5M-540,0C*- Oiwni^r Qn gignghjns- 
mdelVirlelv 1 Write. Acban RS-1, 36B0 Wi^iira I A* A'lpon'r 
CA W01 a. 



ARAB DUSINE5SMEN Hr.vc Money To B jy & Invesl «Of- 
FiPfifirs Feas Paid I ME A. ifldFMt to 5127. H:mi^j|gn 
Reach, CA02EJ6 (71 4) 722-3260. 



GET RICH! Setong Beokn Sy Me.1 40C% preM! Orater* 
Wapted. Fill* Catalog rrr mi..rn, Boh 1-62 1 FHLA, Sprir-g T 
773B3 



TAKt P1CTUFTES for ixoM Phntonviney. ’-■1599K W«l 
3Sntf. GoWen. CO BCTOl 



MAILORDER FORTUNES. BOOKS WHOLESALE. 

:tKK"4i Psigi^. &&toi?iNe to mg, CiemaMr. fl 306i7. 



I EARN DENTAL DRILL R£ PAIR 41 yOuf 0*0 haw* T«5i* 
fgmisnei? Southwest Uentti I . l&cn E Chapman Ave- , Si^fca 
2SSPM: FrflerlCKL CA SiMl 



RECYCLE METALS, HO MOT BEER CANS! Easy 5456 

hi«Mkiyi Fne^ Informa^'ort few ^214. Fran^iHy TN 

37065-121 4 



BORROW eyMart ? S5D0-K23.0QO Fast' Easyi CnnridsntiAl! 
Fe? san*& App'ieaSKF! WjKe. Aocurate FiM2. Z^20 C/eacrasof, 
Na»rw^. TN- 375-1 S 



piano Tyring Busin*** Lo* invmtimenl, qu««^fQitc! Fr« 
Jiqrniglign CRrpefS. $QV ^PM. UftShfl IL 61601 



HK3HLY PROFITABLE Hdm*-faiUifc!l. WHOLESALE RE- 
TAIL MAIL-ORDER apparludAv FrSii immmiificri: Ckxwl. 
231-32P Verntk Blw , Lauiehon, NY H413. 



WOODWORKERS - Turn »t «to Ktt 94 - Fm Ataibi Pine 
Shew 88 7 -3 MefiWfcMfi, UanchiMln-i NH 0OT(M»4S3t 



SELL B«fkfl By m*»ai 300V^<»0% P«ft. F h* iui k4. 
Kp:"1-PMlXn Sjrired. Oakland CA 84605 



W.MB m v, ACRE! Nnw Hydr^dica - -le^-AVfr. 
picjivini Fme knidniiatipn. flbhmp, Bai 1214, 

FranwNy TN J7 W6’ 1-2 14 



NEW Ufiury CPI WirhoiA COV 2 WHia: AMCO fl, 1501 E- 
Main. PlairVlHid *:N 4^166 



SOLAR H&al’RB Earned quichlv^ horw 1 Free ^Csrmatioft. 
Erotw School. Be* ihtiS. JiAjiter, FL 3J46S 



0-000 carl 0mfl-FgtLiime INCOME CLIPPING newspaper 
arwes. flEPOfll- MCPI-PV. »i -3? htanrt Bhd 
Liiephon, NY 11413 



MAKE MONEY WRITING LCTTCRS! OetaitH WPrtftkdp. 
7£i9 Pnjmarnid*, Safi Lake Chty- UT 64121. 



WCHfSf! Two l&affiSihed*. proven bu4inq*S 

vpniurw l 't?.95 & r ^ra , i?wd Ol™ tfmi infwpfK*s, 1*346 
BVg- Sy!r™*r, C* 



HOO.OOIrtxiionie ekwld plywootf naie mwrhod. 

Home ptdurs framing- biremss Free imcnnahon OaMurmp, 
363& Pac^E Way. WaEh A4632 



LEARN CLOSET REMODELING, Easy . P'ot^aWe 
Oefa'ls 25c. 1372 Alexander. 3^ Vafray. C«- 8O065 



CAW ybu change oil? Hera's I he Business ter you! Fr« 
■ nfcwm ahon SifTttfpnses, &c« 1 296, SuMe^ Create. Ca- 
9?^8S 



FREE Ceimog, «dme Businn^? Ctoporturwiifls. 
fieppfse YCmng^?, Piinrmten. bpaa £2766 



GET FMv! Low arevfldilrneni Prrwen tfejlfs. Fra* OtfaHl. 
Ferine, 6520 Salma. A32P13, lds togeart. CA 10026 



BATHTUB REOLAJING, predyct sales, farv^e ira^ 
■*iq. Call L'uqut: Caalin^j Do-p. !3ll| 6M 



FLEAM ARKET SOOK; Hew to ermiiy make 5000 S Pan- 
trfrw ^Ad POtenfiAJ Send QFF Pybli 69T& 
CTAsai^iJt Ave. r Oc^kHk^, Ce. 64S18. YOU CAN’T LO03E! 



MAKE MONEY BY THE UtNUTE aiwnd tha eisok tef 
Aoidtf 6 houm * wiwik pal^nanrk Tfrinv home, 56 Rtet-me 

hqom, rcdalty ^re?n«l#m pfCj*a uhkke Anymiflg 
&flfrirt Still grwntfkCKF Np Bsp^'enTB pr ipihjaiSdn raguire- 
:nenls 10.500 i-ytup-e Hlrcudy do ng. Drvisior- qd rpiijLn U.S. 
oOnfitii a^,. Fdf dcla'I?: d nl /?1&| *04-4471 . woa^Jflyt S:M 
am ro 11:30 pm EST. Ask lor ext. H&a. 



NEW S153-3S ^«4y, d* BMW, $01.52 

Guar&mftttd . . Wfi»: FdicCd, B&4 2S55-61, SpwglH8d. 
VA 22152 



Ii.wa Weekly. Hrwne Bus^n™ OueckKy, Bdk 2019-PM, 
Ns* Tort, New York 10163. 



LIFETIME Security, Muib-LevV Maittder Two CpporiLi'v- 
lies Oneil-M, 10 Oak Lane. S-ms^h. CA &45S5 



Make bio money repairing wihdshildS a Piute 
Glfl&s! up lo 5K-.K0 yeeitv' Ca TOLL-FREE ter Wuebta 
FREE report 1 -fttG-32 s -2£fl?. Cm -Wold Syslems to 
S7S5D1. Emit OR 977M. 



GIVE youn^H 5:j00 rhiii^n feise' Sen HR/KJ*er Shoe^apem 
lima £5^ pasegt-m CirtrTrtate FR(1 * f t- h 
Hanover, Pe|3«. 5838, Handw^. 17301- 



STARTING TOUR OWN SUCCESSFUL BUSINESS 
FREE -Subiir'littd i Id Oppdrlurtily Mayarirttr Lilli haw Write. 
Opporfemrty Dept G56. 6 N. MtttuQB* Chicago, IL WO& 



PROJECTION TV . . Mu* SSJrv Aiepme^ Fr^&CWf* 
. Ea±y . . . ftefejh-s 6isrt|tar§fiilo iu S2 r 50(I px^mtftsta . . Yow 
tmet e «i leas rran 120.00 PLANS. S' LENS ft Cte^a 

mtermahw' Si ?.50 . iHuVrane^ iPrtemiffiiof FREE . 
Vjk>rocoma-fl£)f , WaBhinglDn Crowing, Pennavivirng 
16077, c-M.!iftiC'iiri(irj!4HflS (215) ?3fi-?&8u. 



GET RICH QUICK SCHEMES. Proven, Lbgal 1 Write Tha 
HOG, B&46 Mrfcro rnf\, A321PM, San Am TK 752 15 



HUGE Prolrm! Patenled ESactfanic Erwgy Saver! Free 
Par-mis. fBM. 2SG5-D. dcrv+riffll*, Concord CA 0*511. 



EA1Y ebSiHESSr Earn Ss.tBtfa Wte«y. Oitefli. 
Write of send B4amped sdtSresaed env*i&W! Todrfetk Decs 
PM, 4;igWeFi Qt™* A^.. frjrt^k, CA 9l4K 



t2fl.06 hDyf Irorti home Men. wotnert an hq**, irnrn*#jr* 
oppprtunily. RflhmAm, 210 WM^ PM. An»L IA 50010 



SErjEP IN QOVtfiNMEIfT NARCOTICS RAID1I Airtomc- 
biiea Yam &oats . Fur^ura . . fhaueanrfs eAbt? dww, 
Guy 0*t Cn ea& — Posen I in &g FreNte! Free sntertriai&ori: 
ttariwl. to 7S5T- M. Mcfir&e, LA ?T211 



(Cee4JpiL*d on next p*s«h 



JANUARY lS9fj T/7 



BUSINESS OPPORTUNITIES 

[ComLiwri Tfwn preceding peg*) 

EAflMNGE unim^Bd ' M&i our bu?ytar a-arn acYBd^merns 
toi trorew 1 PfiM Merchamismg. to 5801 4. Chsago. IL 

m « 



15 W 0 MOWtHLY Hrltn GARAGE SALES. Conp BtB details 
14 Lucas Lnierp^sfli. Dept. Pm |& 6 . to 3 G 333 . HOLtlon, 

t™ rrew-uaa. 



I 3 .WW MONTHLY- Efeupnesw Brings 

kvHMteeP, to 10*79, Atateidri*. VA 233 Ifl 



GET BMC K AT HCME1 Brand- NiWV Wlttl EjmaifSHVflHy DtB- 
unwnfed faeali. DKP. to- 1B471. Otaehoma C fly. OK 
731*4 



FfiEE i^k^mahc-i PrafaMHe heme Bos-ness Made Easy 1 
Emperor Publisher?, Tfeifi BrooKcreH Dr., Suit# #3Si 
MwWwtOhio 



OUTSTANDING HOME HUSWES 5 OPPORTUNITIES? 
Fra* IrtfQfimaSxKt. Sari, 410 Vandyke. *- 216 . SL Pauf. 
Minnesota 541 Vft 



EARN Ji 5-550 per hr. Serves Busies*. Low starl up. Low 
overhead. CtoinptatainfbrrnabonSiO, Tb* Phone Mam. ?433 
Hi iUMfd Avsa-je. Middles Wi 5SS62 



CLEANIN'! Bu SINE 5S FROM HOWE . Hw I M U My Pu* 

TW»J5 #twv. Send I12-9& Id Oe^rtkl IdSwJy. ■Qfyfflpic 
C*dinK»g. 6oi 165. M A^hwOod Port Wrtrtrtfiifln. N.Y. 
11060 



UN-REPAIRABLE, UNTIL JCNOW! i wm HO hour r^ir- 
mg the tfmepnbte- Hyga frntfid T**JJy. to 1083 ft, 

PDiiit.Td, or mu 



EARN fZW HO PLUSH! EJtyl‘1 totup Monty 

Or WHrtmr SASE Frpp frrin^. Lonttri, to 1 IBS. 

to+Mtett, mfrigtw 46075-01 55 



tt .000 rnwntoy powWe, fepanshnifl. guiifarrici^! Ptnypn 
program no talking or Hlwpn|i*««. Feme dglfijl HMCU, 3B0 
Harding PiftC* Suita T10, Najhuifl*, TIM 372 H 



AS&EMBLE PRODUCTS AT HOME. Many oppoflur- *m 
paying); High Weekly Pr&te pftrMrttty aweyabta *«wut 8dv*st 
Ttflfll W^a: BuiIib m m, 926 Bnghton nm, Brcofetym, New 
Toft 11235 



MONEYMAKING OPPOflTUNmES 



GOLD STAMP INC MACHINES. Qua*^. 

i_aig* inrpiVtf Aiet Frudoira. Magic Syslwna, FOB 24366 
(GG|. Tampa. FL 35623 



HEED Money? Fund-. Gtanla AvailSbe. Neve* Fepay AwJ 
Society, ll£Vs S Brand- J. Glendae. Ca 9?2Q4 



W0£N1OLl£ TORCH GLASSES. FfiEE RfiOCMimE. 

SAMPLE 18.50. H alw Ou* Ban 2255. GgStn, Utah 44404 



HAKE Rubber Stamps.. h+igWy PrsHtabta Business. Fra* 
Details. Stamper, FOB £2608 |GGk Twvl FL 3M22. 



BUMPER STICKER PRINTING PCWCE. Choap. 
Pwi^jki. Ft6* W*l«. Sump* . POS 22791 jMj.Timpl FL 
33622. 



FANTAanc *a*Fiif'g& ma%n$ tra>m home*! Ohecr f%s*i 
S tamped Addressed Envatope. irnpenal. P-li XI 7410, Fon 
Landerdart, FL 333 16 



MT RICHS! Sow * I lew smtohoi dfK»-b«rtfli CaeU. 
c™*f FREE mpen'i WultMUtB. id > 1 1 1 i-li 3- , NY 125 m 



FINANCIAL HDEFEHDEHCE. Lulling maib-dBi buSi- 
neia. Wnkad home. Rra* dHaiis. DACD.2H1 DnftMcd.AI, 
£a.n Jose, ta 95 J 2fl 



FREE RapPri 1 "999 H ur.pcjue pr&vcT-i artlarpiPai " Stay 
horn* Eiu&rifl*a*s Wrfli; Rth I on's, SIlPM 
Bwtfalo. NY t 42 «B 



£1,000.000 W^h£m 5 h*™ used ttiN ip *na*» 

H . 000.000 in 6 mpmhfi. m mv#£imerrt Sand 1 1 1 D.DO trf c-oni- 
ptea p^kage. IMil^n. p.O. Box 42293 . Portiai>d_ OR 
9W2 



HOMEMADE BOOKLET BUSINESS E?rr $2000150 M 
morthay! Delnila. Hqnwkta House Bqi. 534, E>ucPrdh. IA 
621 01. 



ADVERTISE r f «, m 507 MiQHTin*S- 5560 Dnadory, BOt 
n*t. Atlanta. Georgia 30301 



DI^T RICH Ovem^! fadera#- Law PTds aebls. Bofraw 
(£5.000. wite- Actipn RX-S. J6S0 Wtahw, u» AngPu, CA 
H010. 



FREE Honey MNnng Ideas' Laradtse. DwM. Ci Boa ^444. 
OHhAwe. Qf4ph*L. LU SPS 



t» CAM 04 YOtfilS RWtf id FU®flrtS Ml Mdft*ymaA- 
ing Datajia, 5hiWy s. &j-. 544, Marttpon, IL gf^3G. 



178 POPULAfl MECHANICS 



CUCKOO Ckxka hand LUrvtd lr«n Ehiuc. ■ForasL. Grand 
Fe^herg Children C*ochs Seaunlul p fls. Free Catalog. 
Hugh AiAm Jihpnrts. P O Boa &lKl 5 . iwwsrK. New Jersey 
07105 



NEW Lusuiy Car Wnhaul Cant' Wr«r: AHCO SC lfiOl F 
Mam. P^aintWd. IN46S60 



uo,»o part-time annual income, auaramwii 

He™ Busmorsa fH*n Frae detafa. Hole: Ma^eon House. 
ST1-C4 M«p#nn Att, RWoMM. NJ 0?*0. 



RpRRO^ 0y WI J 1«»-1S.00G Fa*l7 Easy! CcwlKtanti^! 
Fpr Into AppllcMiCO Wnw: Attvfl# PMl.. 21 30 Crtairrt**. 
•Insane, TN 3J215 



DfT RKHr 2erti lnuettep*m. Nn Bisrowmg. F -ee Detari. 
Fdflir. Srtmq, *35P13. Los An^ CA »079 



HOMEY From discaidfld bresl Oatailfi Brrwnfl, Bom 53. 
footer i. Indiana 460M 



EXTRA INCCME-t+UOE SAVINGS - CONSUMER FLEA 
MARKET WHOLESALE PRODUCT DIRECTORY. 

l-DOG.oAo RiDdueSa. 10C Suppers to buy wftcHesM-Dnop- 
sfcipseii rela-i ■ Governoienl SuipluB. Real fc stale. Electronic, 
&T.V-. SriAM-TV Computar. V.G.R. A rwal ix Dealers. 
Saiufrtxwi. A^f Cdnsuimr i«Mi Irw a Borpax!. ts, 00. i sYY?k. 
FOB 12 m. RwWyri, Ny lias 



YOU Wi fflike a ii^h Hid m^-a in w«i (jnfrir 

nesa. For tree daieiN wme: C^mp*^ dl Osnard, IS© Hu* 
HT4, Sdlta 17, Osna-'d, GA 93030 



MAKING EXTRA MONET HADE EASY. FREE SutACrp- 
Hon Is Opportunity Magazine oKata nurdn-df ^ proven ways. 
Writs. Oteporiuru^i. Ctaprt. 062: 6 N. ■Mpd’^an. CNcago. IL 
6O0J2 



106 WAYS 10 Make Money al Hbm«. 5or>J (2 25. Bno<. 
Leone to £ Gifts, 2748 LDWM. SpnngllaU, IE 03764 



MAKE money grwig away samptas. $4.00 FAH. 
Cdimumss. Boa 2M5, Paducah. M 42002-2656. 



HUNDREDS OF DOLLARS FREE TO TOU FROM THE 
GOVERNMENT If y*u own*? m FRA htarw mtrtpoB. HUR- 
RY, ACT NOW. F44t thm *5 00. M**S As-WtWJte. HC., 
D*pl PM^ 4611 $Krtt!KMli Road, Ariaenp 

S525 1 



BIG BUCKS WpniNO-9ELUN<S SIMPLE INFOfiMA- 
TKIN! DatMe: Wbrii*top. 7219 FYcto*tadf Balt Lake City. 
UT 84121 



BOOKLET with i;5£ | Clcclrmlaling F.^muliLi $5.00. 
ptMinpii st.sKMft#,r«iioPiii Mnvtand). fctata^ah^s. Sup 
1*»2. GMtfcrt, MC 374l0-«^ 



tSO.OOQ Ppfi5*lir Jrom Sflg 00 Invw&iwftl. Easy, Legal. 2Ss 
and 5ASE ^ hpw. PMrp, ta 2213. Baflta Craek Ml 
49010-2213 



HOW TO MAKE MONEY THROUGH CLASSIFIED AD- 
VERTISING. Booklet ehows you ho* to start your own ixA- 
n^s *4h Clasplied! Advertising ONLY >1 A fQft BOOK- 
LET — (12 00 cOufidn rarMdafele •-■*& offers. S.S. 
GHOMDW1CZ, POPULAR WECHANJCS, DEPT. PUC1. 224 
WEST 57TH ST.. NEW YORK, HY 10019 



RABBITS-CHlIiCHlUAS^Fyn BEARING 
ANIMALS 



$ 509 - 3-000 UtaMl Ptan rMiftfl r*W* to Uf, Fiiw dMwN . 

Whflp'a Ral^hHry 4SPM Ov9^V9 Gprrter. «Y 

140G2-0D49 



CHINCHILLAS: Have Tap Rucard Pull Pncni Irt^nuihun, 
Facet $2.0 0. 22 thurvdei Rd . AlamegMkK NsM 003 ID 



EARTHWORMS, LIVE BAIT 



FREE i.Ha rerun*. HAAS Fishwo-Tra. C-ichrta. Rc-tans 
10OQ-18S5. 5000-542.50. Ofi Hdw and Wh^fl 5& 
Vrtth Oder Ca»tar Fishwerh^. Pains. GA 3i7ao. 



ORET NlOHTtRAWLLBS - "Arttofi Woor ' - Free LrtfujL- 
tufe-Teteprorifl - 912-935-2542 - Fain a Farm - Edifin. GA 
Si 7*6 



OF INTEREST TO ALL 



VACiMJM CMBfiare "DradoufH PrlMB " "New " ftain&aw 
S39S.95. Kuby, F^wQuMn, COtihCIh DaMifcABC Vacuum 
WarentJ^i*. 67?fi Ekp:ni*-PV. Auitftf . Tflirae WS7, 



SAVE Up TO B4% On 6dt^. WnM T*My For CslB^g 
Lwwnrti, Box 1549. BrigAVWtf. IL 604S5 



GREYHOUND PLACING: tm uAiehont ways Of wifWig tng 
monay— S12M tf^ca. Scwfeon, P.O. ftw 20236. 
Ntonlgotwy, Atahama 36120 



GOLD Ssver NHafcti fliawiPH FWitomani Plan; S«ut^y. 
3001 WuaJt-vn Rtm. Myrthtm. P*ftW. l&lM 



FflSE Prwnc4n3ral Wdyme, Cdncen Ttkata, Stara^a. eft. 
Intownalton Bany PutficeLdrw, 47? 8 £tmT Slmrt. &wWyfl. 
NY 1 1209 



NEED MoneyT 50 Swrel Source*. Never be yu^iaut nx?n*y 
ngflin" Gw^raniwd. Rush S4-W TejrtOr PuEUiyhirtg, 4103 
50C^4“. PwigOi^L US 3BW 



HOL-T1TE audlidn ■jut* Newly tomKilaled town predutn 
crysiai dear i>jp mh amazing grip. Kitclwn. bafivocm. oHee 
vriwkih^. Feiir l dwB wrth srtadNed hanaera^ $1 .50 poti- 
is$* paid. Specialty Sales, Btr 310. Wbichnerer. MA OtfiDQ 



WHAT your Hardwfitng reveal.* - (Character, FeraonaWy 
and- taels ■ mieiiignce. ignalurat, etc. . 3 33.50 Pc«ip4id- 
D*nv 844(1- te* gu» 1 , *165, San F r*rtW», CA 
B4100. 



FREE PRIVACY CATALOG. C#S*i fftocma Oppdftjnilm. 
Hidina SSMti Secrar Eo*hg. Naw KfcrtMy Ed*n, Bcm 
84'0-PC, Fountain valley. C A 92725. 



HOME rmvias, eidee negatves tranaiened to vtoeo Cap*. 
Fraa d^taita VkJw Tranter. Be* 14290, Tampa. FL 33890 



"HALLEYS Ckmwt IHMSflfi An AMninMcei PiriS^ 
nwicpf”' C*tabrata w4fi your Bjmper SHther 93.M- S M. 
ftnFKilas, P O. to ?6». BvKeHy, CM^Dfrlhi 9+707-0686 



MAYAN PENDULUM B> TAU5MANS. My,0c* 

Made or pictade. as lh* Muy^ui U5id imte BC- fl*qp«J mtof- 

rfiaiiOn APd m»ry intaiMCifig ktqflir>3 t^'wl Marriam, Irnpdrtar, 

p.O. to 8491, TottWKM. CA K®4- 



SIMPLIFY pfepVMiOPpC ywr in#«du*1 iraOcm* m rfynl. 
Use ^Yicweh eaay melhoa by CPA. to 71flC. Southherry. CT 
06488 



POPULAR MECHANICS FILE BOMES - ieee rfia^azmei 
+ Qfd«ey . Hci3* a ya^'i migar^i*! FREE leW- 

IdiMM Mb*N (yft-: 1975 - IBM) with Mf? ^^d*r 1 to 
K.05 - 3 67 13150 PtoJ* t mtatfiOL tPL -1 744) 

a a* 1914. Radid City Sw , New Vdrk NY lU’.DI 



GOVERNMENT SURPWS 



IS fT Vi m i^u cae bty |«ps tor 1*4 ttvreuph 4lw US, .Gow 
iewnffit? Qm i ih* facts todayr Ce3 1 - 312 -T 4 M 1+2 &d. 

7153. 



GDVERNMENT HOMES Idr #4 Nltt* iu 5 H .DO I Of dyertory 
sofid *3.00 to: Tumn AwoefaTsfl. to 2*1 6. Cnttott, NJ 
07011 



millions of Surplus bajhqainsi jm«m inciudadi 

Many i ^ original «m “ jfaiioPMtide GbyinmiafTt OneffliFY — 
K.00 (Gu^annwdh H3PQBAU to 16I07-AM. 
WASHINGTON. DC 20039. 



"GOVERNMENT SURPLUS" JEEPS 130.901 5,000.0® 
Umm- Ctf^h frltonualton Yot- Arart taA£ QFFICtAL 
Df RECTORY. J3-00 (toWM). SuifriuS- »17L 482D 
WiSdi^a-n Northwaat, WASHINGTON, D.C. 1001 6 



S.I. SUPPLUSr Hunting and Ca!hp*ng E^juipmanf, $$ Pep* 
Cewkig 15,00- Rad Sank Amur Navy, 1 2 M MwmoiAh towl. 
Rad Bant NU D 7701 



HOW tu pel to*™**M frJipLi* Idr tree, f 1 .80. Ptsmery, 
sen 43772B. Austin. TX 787*5 



LOANS BY MAJL 



STUDENT PinandM Aid. avai^hb in 11 D.lKMH Studeni Akt, 
1 1 l\v S. Brand-S. Glendale. GA 91 2 oa 



BOFtfiCW 160^685.000 Interaat Fre*f PiejHy AnyUta-l AH 
Eh&tlle 1 Write: Quo'fly. to 587-SUN, Fto^l Park, New Ydrtt 
11002 



HONEY Prottanta? Free Bow deflcnbea Lean*. Cuh. 
Oovemnienl G raMi. Other be^eirii. avajlaiA to eniviAraJ*, 
Wtfta Awccto. to 9S A4. toPk^. n** Yafk i him 



BORROW $1(K-$!Q0,0K}! lral *« Haply! No Co-Nphara! 
^ufrH Stamped Envekse* 1 Financial, P.O. Box 4B97rPl, 
WeAeRPwn.'T 3 t? 5 060 



BORROW 125.000 "o^ernphL ' Any pLKpo». Keep &ndeV 
niieiy 1 Free Pepod ' Sut^e** Remrch. to 19739 AM. 
Irdtamppl*. IN 46819 



BORROW KO 9 “S 4 O.W 0 t Oveini ^ 1 On ^npigra K w 
inderirA 5yl Wnl*: AdSCm H-1. 3M0 WieWri. L&f Anpto GA 
flODtfl. 



(Cdrttlnu«l CHI n*Kl pm*) 



LOANS BY MAIL 

BORROW tl.OW tIOO.OOO t>#rn*gft Rwh Silenced 
Envelop*: F*rnfm r 2409 iTHt Strtcrt T*r«CP K LcteHriwfirtto 
Karate 6604 8 



NO tR£0fT? CiE* nugn ton* uredn ca-ds suoft u YlSA 
end MASTER CARD, Fr** details , MCFl-CP, Ml -32 M««tc * 
Blvd.. Lwelton, Nv lUlft. 



HEED ms*My wtrfffl tJmka $lpp ■ ws ntfirfl B#J traTil n* 
pfdUarn. Socd’ud Enitirpi irt, Stir 15396, Minneapolis, *Al 
6S410 



KMIWW 550O$»,»ft Fatf Easyi Conlidiiibil’ 

Fw Into AppUcafton Wrfls Actiinala PM, 2l2fr Qwftnoof, 
Nuhvtlk, TN 3721S 



BQRflOW S00^nt.W % Mpil. MiH; Elite. &?* 

3 I 95 .PM, Jumflice, Maw Vflit 114 JJ 



HEED VISA CARD? HoCredttr Baittrt*** VYrter Joh™n 
Ehtw pf»fc«, Boa 11ft14-H4, Washington. D C EOOOfl-BPH 



QUH3t QteP LOAMS- 1' Wrte: FKPA, P-O Bgi 7*ft. 
Pinfflrifiing. Ml 4666ft. 



divorce 



WINNING Inlgrmwlnn J2.0D MEM'S RIGHTS 

ASSOCIATION, 17 S &4 fLym}, FttHl L*h*, MW 55 £ 2 § 



PERSONAL 



"HOW Tfc H*ndle tih And D**m" T-u^hl l*pr. 

52.00 Suit* 16ft, B&x 91016 Baton Rang#, LA 70621-1014 



HOLE Quesuors answered Slanged envelop* By ton. 
k7n$? Berttar, DaLrofl. MacNgan 492 1 S 



R EMAILING SERVICE 



FREE AamaAeAUM. Ageflti Needed PS. amZ9&56, San 

AMofiiO. Texas 14229 



TRUSTWORTHY lorwding Blvnwd lemaH* Si 00. 
Oivnond^H. &PX 12SA. Cftfldg. Tbs** 7®£t 



UNLISTED ADDA ESS DiftCrM* and cur^anli* Fteihfcr 
St CO Single. Mac Fon&anibng Seivtc*, 6050 S Usm. 
Houston, TejeftS 7TD25 



CONFDEHTIAL Mail FtecaMngl^Mwwdiflg. Mail i>op, 
Bor mofflPM. Qrtanda. a 32660 



FREE Dfflai* 1 Ptila Shocks. m East 000 SwKk San 
LMwCtty, UTJ4111 



fKKUIUHGmWAflEHMQr CpMxton'rtoi Grant SA3E. 
BtoQlt Ft*flWrfc Si .00- ConiyrrHfj Wai*hfttf 4 OT Pd^ltf 
A^eflyn, Bull* see, StatMpn, Ca. K 207 



N.Y.C.. N.J. Stomped romu $1.00. Pfctuhr ptolteida 
$1 JOQ-MaSanma, bon 321 B. WaetaMkan, N.J OTtffiT 



FREE packet. Sta-TY^d remain Si 00. Ta.-np* pesbnarH 
1%to§ Fmpefs. 40OEE Steam* HeJ . Vein®, FL 33S94. 



PROFESSIONAL PDnWAHHH&’Rvina^ing FrttM^I 
PfllYATE-HAlU Bte 544. STONE MOUNTAIN, GEORGIA 
300M-IK44 



MFSCELLANEOUS 



BE A REAL MACHO MANf JOIN W.O.H.M S Wv id &ga- 
ns alien for the Re^Dralwn el Male Supr-arBCY- -Ch»ter nwn 
b*rsj*p* - l jfnaad i™ nnty. Rsmeyn hgmpwF.jr.kaf . C4>d 
*yiT*64oitof framing..^:. SMiSfACttonG^Wtotf 16.00. 
todays WonT« L 101 *4§Tte St?., NO. A Mam. Ga 31201 



WANTED MISCELLANEOUS 



BUYING TlP^attvi CMmi?. Tungsten, MpJytKkinLKn, Sihftf 
&0*dor, Sfefv CcntfldEs, Gaka, Pltoirvunk 300-32’ -60i4 Oh d- 
216-521-8333 toH&rf. 



GOLD, Sibar, Plifnurft M^rtury raiLUluin. Sa.T^ses tval- 
ua:sd F-ae. Ore A5iaying Sarvce. Call Wholesaie TwTfilnal 
Toll Free 1^00-932- IdlD. 



BUVTHG Old Mode Airpiiena trigger MigginE. i m 
nE. Bremanor.w* sttiD 



SCRAP SILVER CONTACTS, FORKLIFT CONTACTS. 

MNer BoHet. Stoning OeW Piartad LeazdisL 652 

Myme Si., €kietecn NU 07202 



HEARING AIDS 



MUOE SAYINGS Eknirate Dealer Mamina. Free Trim 
Batten#* winmewie Tam# Ar?flng*d. CaH ?ofl Free l-BOO- 
BV 121 £. Or Writ*: Ltoydi-PMC. FtodfteidL IL *1 1 1 □ 



FREE HEARING AID CATALOG - Save ^ by man! Wrrte 
"Moneytawre", B53DPM-1 Langdon, 5epu?reda, 

B1343 



FREE HEARING AlD BATTERIES. BKlMOTEK, 327 

Qtokj* CL, Wmti 1 CA J4596 



SAVE $200 ■ Modern nante-brarid' arcs nTtpave undet- 
alBndng No Saesmen Fraa TdaL Free Calatg JIM Dopi. 
520 Tlwd, DeKatb IL 60 M 5 



TOBACCO 



HAKE PIPES. B«Jk. M*i*i*jfc*: ViMQ P1«k BOc 5S21 1. 
Cl KBgd, Illinois £0459. 



SCIENCE A CHEMISTRY 



LABORATORY CHEMtCAiS, GLASSWAflE— APPARA- 
TUS. CaMto-j 51 00. MAGEHOW LABORATORIES. l»2 
Wasur^wn. MANTTGWDC, WISCONSIN 54220 



CHEMICAL CATALOG Lab EL,jipni;ir-Glai=waiHi $3 00 

■fte^jfwSatrte. Seiwirfio Stitsply. P-G. 400 , TK 

76+70 



FORMULAS, PLANS, ETC. 



ANY Fsrfnyla *10 W Qmkm K-Ofr J. Betidll, flw 60ft. 
ChtLayd. 60690 



MONEYMAKING CHEMICAL FORMULAS- TROLL 
SANDS! CATALOG f&.00 \ REFUNDABLE}: 0WA3. Bii 
193. tiraohjietd, Wetur.Btn 53005-0 -.93 



GENEALOGY 



ANCESTORS Rns^er-shed Thro^nfful Linked SfcBlfli UnH- 
ad Kmgddtn. anfctsire, Quuliton. Cpnp^iafi. S3kM (&ii*]. 
Frotn Hei*ardi 5ervkifi\ Eignl* Rs*d. @iA^d. ST 17 

4 DO. Errand 



SPECIAL SERVICES 



INFORMATION Or anyifitig. FenQMWn 
Spe^atelA, 60-15 Wcotfaid*. Wuoda.de, New York tlJT? 



USED-EQUIPMENT byyer? Wd wNte. Li$I rtfiw ^rto 
He:aSdurce£, teEpetiiva na'.jna- nstfiariaB. 
1 - 315 - 369 - 6+60 



HEALTH, VITAMINS 



RESPIRATORY ILLNESSES, mv*. &ri*Kfii*1, gfe. Rt 
5FIAIZER hetn^ tt-Quia'ida btearho etettr Trial avmlatJe. 
RESPIHIIEFS, 474 BOYDS SCHOOL RQAD. 
GETTYSBURG. PA 17325 TELEPHONE |717) 334-14 70 



unique 10 second Sfe&s fact, credit card aize, Only 
13.60 £3 Sot SiQ.OOL (rtriw rtema. iree &n>chdfeB. Malian 
EnterpnBWL 5 WyTitan Arljr\ghjn. Mn C2i7+ 



GARDENtHQ A LAWN CARE 



HYDROPONICS piaster ForipErtriien! or greenhouse. For 

M (Y prriTrf P^ng t$-96. WysfroponiCS, Bdi 1*30, St ■Mary* , 
CjniLda N3V-2Va 



LEARN GereMnniq *nd larxfscapirta at home. Free boo*j- 
liri LHaiim*C*rwf Scmott. D*pfi A' 20 &-.S 2 !I 1 iarry Awia 
LOs Ari0£bi, CahlDnia 90Q&4 



PLANTS --egar asle& wnhoiir eoi Hign yiekh Etey meth- 
ods F^ee OBtotft AfftotYh. Bcft 241 2M. Ooftjr^bii. SO 
292M 



ffECJPfS, CQQkrNG, ETC- 



DELICIOUS AUTHENTIC EUROPEAN RECIPES $3 83. 

EMC Cfeslr+wton. Bode 1822, 56 +t Tonge S^wei., YoHjiiTfc& 
Qrvla'io. Canada M2M-4E0 



OtYE ihe Owl gilt tor the Jiohdays. f rnotrih wgt-nrtns* HeHW‘ 
ion lenynjki inrf MyOT- Sf?rtd SiW le Lp-'nOnv’ff. 

219 Find Avh. N Sid- 402. 5«W». WA 98109-4693 



DELICIOUS easy wage lor hodwnade Schnajwi Create 
ygyr own Amr! ».». SASE to EMCtP. Bd* m 
Lmrm. towa 5 W 51 



SAVE MONEY - EAT HOME Send S2.DQ to: "OnenWJ 

FMc$»a. M 553 Ettt Eiri CBml, Tom* Rhw. New ..Uanttri, 1 
06753 



CHOWDER LOVERS. 9 Qf Atofrite'K FAYOriU Ch&wdtfr 
And Fvto Sdito* $2:00. WEB, 71G4 Hantw P an#ay 0t, 
Graendett. MQ Ki7?0 



MICROWAVE recipei. HV C*w Cfik-W t3,7B |$3.yfl! C* 
m,| * i’-.20 PAH. Tito m- EiHar^rlfte POB 41326. 
SacraTienta, CA 95641 



"GOOD OLE DAYS'" mCAb&ik Mual*. ¥ug#l*li4W.. dH 
*ed 3 tthe Giandma. coo+ed | 5 . Klng$ end Things Eto> 
220PM, ALteCOU, TX 76002. 



MY MOTHER'S CHOCOLATE CAKE - Sard iijOO SAiSE 
to: &Sh Kncd, to ttHS CQhirtbM, OH +3EI8 



SALT SUBSTITUTES tor a haotoiy Irte, 3 reofwa. tot nator* 
Herb*, ksw sddii/T., send $3.00 + SAS£' Sa^imuer WaHwi, 
Depl PMt. Bw S37, Bogota. N J 97603, 



DELICHDUB mmvji Matte S 1 .00 SaSE. Deter an . Dept. PM, 

it? w. hmm. Mha fm* ? 52 S 



WINEMAKING, BE Ert MAKING, ETC, 



WINEMAKINO-BEERIIAKING+IABONOL. Free Swty 

Cartaiog. Yeeti Equrpmenl. CdnUrwiNU, &o* iHPM. 
CaMeiberry. FL 32707 



FREE HEERMAKIHG CATALOG. -B«t YUue. Setoc- 
}k*i. 24 -nr SeiY<e HOMEBREW, Box 1 56M. HatoM, 



wihEm-aKerS'BEE-rmakers — Fr«A caltoog— Faal 
Service — Large ■Saitft.lKjrv Kraus, Bo.i7B-W-L, Indeoandence. 
Misbolli 6406ft. 



W1*IEMAK.ERS-BeerrnaKei$. Free (Hjelraied catalog- ^ 
SeTfte*. ttk:* 12276H, MinnaapoJia. Minneiota 
53 +iTMf 76 



MAKE OUAUTY BEER. Ww*. Free tflWoa Village Store, 
flte Ml PM. wertpon. Ma W7». 



WINE-BEER MAKING Catalog; BSJ Emvpnaei, 1645 

Sorfh IKh, Sefingtieto. Ktoiola S27S 



BEER LOYERS — ELe^ yt-<jr o*n. Deli&au*! ineKparwe! 
Free CBiHOfl. Beer Gear. Bax zSoftftM-. Lentorig. Mtcn*gAn 
4 S£M 



FREE GEERHAKIHG BOOH Piu Catalog Fip«n f quip- 
n*m, ir^recMmtt FurSvG^rwitoed. SP1 , Bon 7&4.M,d«prt 
Hill, FEQ27514 



BURMAKERS wir^mehen C Atetog Far. Pewielized 
Stovite e»Khyi ft Beriayojrn, Si 1 04H Jtfhnfcfci Of-. M^afcri, 
K 5 BS 202 . 



WiNE 23 Day* Guaranteed in*injctx>nt SA6€. Box &S5, 

MprnfriftS. PA 190&7 



BEST BEENHAJCING CATALOG M US Al FREE! Brawny. 
Bo# 1134, SouSi QmShti, MA o«». T-««h447-74P4 



winemakers — Free CPtftog, Uow Prmea. 

Fr^i Ritcipte. CtoiprrM, Box 93^, S«MM r WA HI 3ft. 



BEERMAKERS ONLY) Free CatalogTtowiJettor. 

WNtohH. Box 441 MX, 0#Mnd. CftitomJe 94$6+ 



ENJOY Keg deer at Home. Convert yow aid r ringer ajar tntet 
e, beer d 4 oen$«r Thi«* beHer then ten* and wets toft Fr*a 
Ird^rt^ton. K»g Bear WBrehDL**, 352fl Etil Grtrtt. T ycm. 
Ac.**** tons 



BURGLAR ALARM 1 A HOME 
PROTECTION 



STEW NURflLAHVr SoouTty prp1«?Uwv!J lulti hCM. Write: 
Security 408A Ea±l Av*. E, Alpine, lx 7963ft 
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Heavyweight champ 

For two years, the world 
anxiously awaited the com- 
pletion of White Star Line's 
monster ocean liner, the 
Olympic* The Qtympir was 
105 feet Eall and 882 Vt feet in 
length P compared to the btt- 
sitama's 767 feet. The 
OiffMpic teas not as sw ift els 
the Lvritfi Hid, but sur- 
passed her ocean-going cous- 
in in passenger accommoda- 
tions with complete .suites of 
modem rooms plus a skating 
rink, racquet ball court, sun 
parlors and palm courts. To- 
day, the world's largest ship, 
the AVmmft. stretches to a 
whopping 1036 feel. 



Historic -*h 

takeoff 

Eugene B, Ely accomplished 
a feat l Hat would shape naval 
operations. Ely launched an 
airplane from the deck of i 
USN cruiser Birming- 
ham, Although Ely demon- 
strated that an aircraft could 
he launched from the deck, 
concern remained that Ely 
might not be able to land on 
the ship's deck nor could he 
takeoff from the deck of a 
moving ship. Among the 
measures explored by the 
Navy was a net to receive 
the aircraft and putting pon- 
toons on the craft so it could 
land near its launch ship. 



First collision 

During an air meet at Milan, 
Italy, a Farman biplane' and 
an Antoinette monoplane 
collided in the air. Both air- 
men were seriously injured. 



ft was a floating hotel. 



TIME MACHINE 



50 YEARS AGO: January 1936 




Wind lunnel tests crafts’ mettle. 



Tunnel tempest 

French efforts lo increase 
aircraft safety and durability 
led to the construction of a 
giant subterranean wind 
tunnel in a Paris suburb. The 
French blasted every new 
plane with gale -force gusts 
of air to test stability, speed 
and sturdiness as well as to 
reveal any stress weakness- 
es hidden in the craft. Air- 
planes were mounted inside 
the tunnel s huge interior. 
Six giant fans mounted in an 
oval shape and powered by 
enormous electric motors 
thrust powerful streams of 
the craft from every 

angle. 





Masked pals 

Growing wariness of advanc- 
ing technology and dire sce- 
narios for the next war led to 
these gas masks for soldier 
and trained war dog. 



Explorer s bonanza 

American zoologist Robert 
T. Moore discovered the 
supposedly mythical canyon 
Barranca del Cobre, Mexico, 
and although jt was almost 
as wide as America's Grand 
Canyon, it had remained hid- 
den from civilized prying. 
Moore discovered l he guld- 
and .silver-rich canyon dur- 
ing an expedition to a vast 
unexplored area near tht* 
Uiiqui River. He also found 
Tarahumara Indians who 
had never seen a white man. 
Moore’s discovery bolstered 
belief in Spanish tales of the 
fabled seven lost cities of the 
Cibola, 








25 YEARS AGO: January 1961 



Compact capers 

The Ninth Annual Auto Is- 
sue was a eulogy for the 
large, powerful and uneco- 
nomical medium-priced ear 
and a welcome for the com- 
pact: “The present period of 
restless turmoil in ihe auto 
market.” wrote FxM's edi- 
tors, lH was the result of the 
public's disenchantment 
with large, powerful and un- 
eennomical m edi urn-priced 
cars,'" That year the gr owing 
list of compacts added the 
Bfciick Special, Pontiac Tern - 
pest, Hodge Lancer and Olds 
F-A r j, Lancer wnn the mile- 
age championship with 2ft 
miles to the gallon, 



Snow tips 

Sometimes il pays to lake 
time out to marvel at the 
way time changes some 
things and not others For 
example, PAT& lessons for 
the three S's — Snow, Steel 
ami Slush: 1) Never use wip- 
er blades to remove heavy 
snow from windshield; clean 
windows with broom. 2) 
Avoid parking on inclines 
with one nr more wheels on 
snow or ice. Put chains on 
one wheel only; drive with 
chained wheel in loose snow, 
other on bare pavement, 4) 
Don't let air out of tires for 
traction. This creates an 
arch, and less traction. 



Catwalk runner 

New York Bridge and Tun- 
nel police tested a 550- pound 
aluminum gas-powered cat- 
walk cur. The single- 
wheeled vehicle p which could 
reach 3ft mph, v^ss a success. 
They are still in use, W 



mo 
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Witking up in if * * COki is for tlx hints 

It am also adjust your central air 
conditioning. 

Autostat is easy to install. No 
wiring is needed. There are models 
to fit most round and rectangular 
tliermostats. 

With Autostat bv First Alert you'll 

d Jr 

save money automatically. And 

tf - 

never wake up 
in the cold again. 



’^mostalConbot 



Now you 
don't hat? to 

suffer to 

sate money 



Wake up to 
the warm new way 
to save. 



Fits most therm<xfoits 

First Alert * 

AUTOSTAT. 

because) our family conies first. 



Autostat turns 
your thermostat 
into a money saver. 



New Autostat fits right on your 
existing thermostat 
and automatically 

m 

adjusts the temper- 
ature setting up to four 
times a clay: And 
there are special 
settings for w eek- 
ends too. 

After you're 

p 

asleep it aims 
vour heat 
down to 
save 



Look, .1 la, no uiring. 



money: 
And before 
you wake it turns your heat up so 
your mornings are 
nice and warm. 
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jr , 1 6 mg. "lar", 1.2 mg. nicotine a*. per c igaretio FTC moi hod .U , 
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